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(54) Title: 6-PHENYLPYRIDYL-2- AMINE DERIVATIVES 

(57) Abstract 

The present invention relates to certain 6-phenyl-pyridin-2-ylamine derivatives that exhibit activity as nitric oxide synthase (NOS) 
inhibitors, to pharmaceutical compositions containing them and to their use in the treatment and prevention of central nervous system 
disorders. 
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5 6-PHENYLPYRIPYL-2-AM1NE DERIVATIVES 

The present invention relates to certain 6-phenylpyridyl-2-amine derivatives 
that exhibit activity as nitric oxide synthase (NOS) inhibitors, to pharmaceutical 
compositions containing them and to their use in the treatment and prevention of 
central nervous system disorders, inflammatory disorders, septic shock and other 
10 disorders. 

There are three known isoforms of NOS - an inducible form (l-NOS) and two 
constitutive forms referred to as, respectively, neuronal NOS (N-NOS) and endothelial 
NOS (E-NOS). Each of these enzymes carries out the conversion of arginine to 
citrulline while producing a molecule of nitric oxide (NO) in response to various 
15 stimuli. It is believed that excess nitric oxide (NO) production by NOS plays a role 
in the pathology of a number of disorders and conditions in mammals. For example, 
NO produced by l-NOS is thought to play a role in diseases that involve systemic 
hypotension such as toxic shock and therapy with certain cytokines. It has been 
shown that cancer patients treated with cytokines such as interleukin 1 (IL-1), 
20 interleukin 2 (IL-2) or tumor necrosis factor (TNF) suffer cytokine-induced shock and 
hypotension due to NO produced from macrophages, Le., inducible NOS (l-NOS), see 
Chemipal & Engineering News, Dec. 20, p. 33, (1 993). l-NOS inhibitors can reverse 
this. It is also believed that l-NOS plays a role in the pathology of diseases of the 
central nervous system such as ischemia. For example, inhibition of l-NOS has been 
25 shown to ameliorate cerebral ischemic damage in rats, see Am. J. Phvsiol. . 268, p. 
R286 (1995)). Suppression of adjuvant induced arthritis by selective inhibition of I- 
NOS is reported in Eur. J. Pharmacol .. 273, p. 15-24 (1995). 

NO produced by N-NOS is thought to play a role in diseases such as cerebral 
ischemia, pain, and opiate tolerance. For example, inhibition of N-NOS decreases 
30 infarct volume after proximal middle cerebral artery occlusion in the rat, see 

Cerebr. Bipod Flow Metab ., 14, p. 924-929 (1994). N-NOS inhibition has also been 
shown to be effective in antinociception, as evidenced by activity in the late phase 
of the formalin-induced hindpaw licking and acetic acid-induced abdominal 
constriction assays, see Br. J. Pharmacol.. 1 10, p. 21 9-224 (1 993). Finally, opioid 
35 withdrawal in rodents has been reported to be reduced by N-NOS inhibition, see 
Neuropsvchopharmacol . . 13, p. 269-293 (1995). 
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Summary of the Invention 
This invention relates to compounds of the formula 

R 10 




( I ) 



and the pharmaceutical^ acceptable salts thereof, wherein 

R 1 and R 2 are selected, independently, from (C,~C e ) alkyl, 

1 5 tetrahydronaphthatene and aralkyl, wherein the aryl moiety of said aralkyl is phenyl 
or naphthyl and the alkyl moiety is straight or branched and contains from 1 to 6 
carbon atoms, and wherein said (C,-C 6 ) alkyl and said tetrahydronaphthalene and the 
aryl moiety of said aralkyl may optionally be substituted with from one to three 
substituents, preferably from zero to two substituents, that are selected, 

20 independently, -from halo ( e.a. . chloro, fluoro, bromo, iodo), nitro, hydroxy, cyano, 
amino, {C^-C A ) alkoxy, and (C,-C*) alkylamino; 

or R 1 and R 2 form, together with the nitrogen to which they are attached, a 
piperazine, piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 
14 ring members, from 1 to 3 of which are nitrogen and the rest of which are 

25 carbon, wherein examples of said azabicyclic rings are the following 



30 
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and 
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wherein R 3 and R 4 are sel cted from hydrogen, (CVCeJalkyl, phenyl, naphthyl, 
(C,-C 6 )alkyl-C( = OK HC( = OK <CVC 6 )alkoxy-<C = OK phenyl-C( = 0)-, naphthyl- 
C( = OK and R 7 R 8 NC( = 0>- wherein R 7 and R e are selected, independently, from 
hydrogen and (C,-C fl )alkyl; 
5 R 5 is selected from hydrogen, (C^CgJalkyl, phenyl, naphthyl, phenyl-(C t - 

C 6 )alkyl- and naphthyl(C,-C e )alkyl-; 

and wherein said piperazine, piperidine and pyrrolidine rings may optionally be 
substituted with one or more substituents, preferably with from zero to two 
substituents that are selected, independently, from (C,-C 6 )atkyl, amino, (C,-C 6 ) 
1 0 alkylamino, [dHCVC^alkyUamino, phenyl substituted 5 to 6 membered heterocyclic 
rings containing from 1 to 4 rings nitrogen atoms, benzoyl, benzoylmethyl, 
benzylcarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, and wherein 
the phenyl moieties of any of the foregoing substituents may optionally be 
substituted with one or more substituents, preferably with from zero to two 
1 5 substituents, that are selected, independently, from halo, (CrC 3 )alkyl, (C,-C 3 )alkoxy, 
nitro, amino, cyano, CF 3 and OCF 3 ; 
n is 0,1 or 2; 
m is 0,1 , or 2; 

each R 8 and each R 9 is selected, independently, from (CVC^alkyl, aryl-(C r 
20 C 4 )alkyl wherein said aryl is selected from phenyl and naphthyl; allyl and phenallyl; 

X and Y are selected, independently, from methyl, methoxy, hydroxy and 
hydrogen; and 

R 10 is <C r C 6 > alkyl; 

with the proviso that R B is absent when N is zero and R 9 is absent when m 

25 is zero. 

The present invention also relates to the pharmaceutical^ acceptable acid 
addition salts of compounds of the formula I. The acids which are used to prepare 
the pharmaceutically acceptable acid addition salts of the aforementioned base 
compounds of this invention are those which form non-toxic acid addition salts, Le^, 
30 salts containing pharmacologically acceptable anions, such as the hydrochloride, 
* hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, 
acetate, lactat , citrate, acid citrate, tartrate, bitartrate, succinate, mat ate. 
fumarate, gluconate, saccharate, benzoate, methanesulfonate, ethanesulfonate, 
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benzenesulfonate, p-toluenesulfonate and pamoate [i.e., 1 ,1-methylene-bis-(2- 
hydroxy-3-naphthoate)] salts. 

The term "alky!", as used herein, unless otherwise indicated, includ s 
saturated monovalent hydrocarbon radicals having straight, branched or cyclic 
moieties or combinations thereof. 

The term "one or more substituents", as used herein, refers to a number of 
substituents that equals from one to the maximum number of substituents possible 
based on the number of available bonding sites. 

The term "halo", as used herein, unless otherwise indicated, includes chloro, 
fluoro, bromo and iodo. 

Examples of preferred compounds of this invention are compounds of the 
formula I, and their pharmaceutical^ acceptable salts, wherein NFTR 2 is: 

4-phenoxycarbonylpiperazin-1 -yl; 

4-(4-f luorophenylacetyDpiperazin- 1 -yl; 

4-phenylethylpiperazin-1 -yl; 

4-phenoxymethylcarbonylpiperazin- 1 -yl; 

4-phenylaminocarbonylpiperazin-1 -yl; 

4-benzoylmethylpiperazin-1-yl; or 

4-benzylcarbonylpiperazin-1-yL 

Other preferred compounds of this invention are compounds of the . formula 
I, and their pharmaceutically acceptable salts, wherein NR 1 R 2 is a group of the 
formula 



wherein NR 3 R 4 is NH 2 . 

Other preferred compounds of this invention are compounds of the formula 
I, and their pharmaceutically acceptable salts, wherein NR 1 R 2 is a group of the 



25 




formula 
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R 6 HN 

wherein R 5 is aralkyl, e.g. , benzyl, and R 6 is (4-fluoro)phenylacetyl. 
Specific preferred compounds of the present invention include the following: 
20 l-(4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1-yl)-ethanone; 

1 -(4-{2-(4-(6-Amino-pyridin-2-yl)-phenyH-ethyl}-piperazin-1 -yl)-2-methoxy- 
ethanone; 

1 -(4-{2-(4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1 -yl)-2-phenoxy- 
ethanone; 

25 (4-{2-[4-(6-Amino-pyridin-2-yl)-phenyi)-ethy!}-piperazin-1 -yl)-cyclopentyl- 

methanone; 

1 -(4-{2-(4-(6-Amino-pyridin-2-yl)-phenyiJ-ethyl}-piperazin-1 -yl)-2-phenyl- 
ethanone; 

3-{2-[4-{6-Amino-pyridin-2-yl)-phenyi]-ethyl}-3-aza-bicycloI3.1 .0]hex-6- 
30 ylamine; 

2-(4-{2-[4-(6-Amino-pyridin-2-yl)-ph ny!}-ethyl}-piperazin-1 -yl)-1 -phenyl- 
ethanone; 
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1- (4-{2-f4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-pipera2in-1-yl)-2-<4-fluoro- 
phenylj-ethanone; 

6-{4-[2-(4-Phenethyl-piperazinO-yl)-ethyll-phenyl}-pyridin-2-ylamine; 

2- (4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1 -yl)-1 -phenyl- 
5 ethanol; 

{2-l4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-(3-oxa-9-aza-bicyclof3.3.1]non-7- 
yl)-amine; 

6-K-{2-[4-(2-Amino-2-phenyl-ethyO-piperazin-1-yl]-ethyl}-phenyl)-pyridin-2- 
ylamine; 

10 6-{4-[2M4-Amino-2,6-drmethyl-piperidinO-yl)-ethyl]-phenyl}-pyridin-2-yl^ 

6-{4-[2-{4-Methyl-piperazin-1-yl)-ethyl]-phenyl}-pyridin-2-ylamine; 

(3-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-3-aza-bicyclo[3.1.0]hex-6-yD- 
dimethyl-amine; 

6-[4-(2-Amino-ethyl)-phenyll-pyridin-2-ylamine; 

1 5 6-{4-[2-(8-Aza-spiro[4.5]dec-8-yl)-ethyl]-phenyl}-pyridin-2-ylamine; 

6-{4-[2-(4-lsobutyl-piperazin-1-yi)-ethyl]-phenyl}-pyridin-2-ylamine; 

2^4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazinO-yO-N-isopropyl- 
acetamide; - ; 

4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazine-1-carboxylic acid p- 
20 tolyl-amide; 

6-(4-{2-I4-{3-Pheny!-propyl)-piperazin-1-yI]-ethyl}-phenyl)-pyridin-2-ylamine; 

1H4-{2-[4-(6-Amino-pyridin-2-yl)-pheny!]-ethyl}-piperazin-l-yl)-2-{4-chloro- 
phenyD-ethanone; 

8-{2-[4-(6-Amtno-pyridin-2-yl)-phenyl]-ethyl}-3-benzyl-1 ,3,8-triaza- 
25 spiro(4.5)decane-2,4-drone; 

N-(1-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-pyrrolidin-3-yl)-2-{4-fluoro- 
phenyD-acetamide; 

8-{2-[4-(6-Amino-pyridin-2-yl)-phenyn-ethyl}-8-aza-bicyclo[3.2,l ]oct-3- 
ylamine; 

30 3 -{2-f 4 -( 6 -Amino-pyridin-2-yl)-phenyl]-ethyl}-3-aza-bicyclof3.2.1 ]oct-8- 

* ylamine; 

2-Amino-1-(4-{2-I4-(6-amino-pyridin-2-yl)-phenylJ-ethyl}-piperazin-1-yl)-3- 
phenyl-propan-1 -one; 
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6-{4-f 2-(4-Amino-piperidin- 1 -yl)- thyl]-phenyl}-pyridin-2-ylamine; 
6-{4-[2-{4-Benzhydryl-piperazin-1-yl)-ethyl]-phenyl}-pyridin-2-ylamine; 
6-{4-[2-(4-Benzhydryl-piperidin-l-yl)-ethyl]-phenyl}-pyridin-2-ylamine; 
6-{4-I(Cyclohexyl-methyl-amino)-methylJ-phenyl}-pyridin-2-yiamine; 
5 6-{4-[(Cyclohexyl-methyl-amino)-methyl]-2-methoxy-phenyl}-pyridin-2-ylamine; 
6-[4-(Phenethylamino-methyl)-phenyl]-pyridin-2-ylamine; 
6-I2-Methoxy-4-(phenethylamino-mGthyl)-phenyl]-pyridin-2-ylamine; 
6-[4-(4-Amino-pipertdin-1-ylmethyl)-phenyl}-pyridin-2-ylamrne; 
6-{4-[(Cyclohexyl-methyl-amino)-methylI-2-fluoro-phenyl}-pyridin-2-ylamine; 
10 Other compounds of the formula I include: * 

1- (4-{2-[4-(6-Amino-pyridin-2-yl)-2-methoxy-phenyl]-ethyl}-piperazin-1 -yl)-2- 
phenyl-ethanone; 

6-{4-[2-(4-lsobutyl-piperazin-1 -yl)-ethyl)-2-methoxy-phenyl}-pyridin-2-ylamine; 
3-{2-[4-(6-Amino-pyridin-2-yl)-2-methoxy-phenyl]-ethyl}-3-aza- 
1 5 bicyclo(3.1 0]hex-6-ylamine; 

{2-I4-(6-Amino-pyridin-2-yl)-2-methoxy-phenyl]-ethyl)-(3-oxa-9-aza- 
bicyclo[3.3.1]non-7-yl)-amine; 

6-(4-{2-[4-(2-Amino-2-phenyl-ethyl)-piperazin-1-yl]-ethyl}-2-methoxy-phenyl)- 

pyridin-2-ylamine; 

20 6-{4-I2-(4-Amino-2-methoxy-piperidin-1 -yl)-ethyl]-2-methoxy-phenyl}-pyridin- . 

2-ylamine; 

2- (4-{2-I4-(6-Amino-pyridin-2-yl)-2-methoxy-phenyll-ethyl}-piperazin-1 -yl)-N- 

isopropyl-acetamide; 

6-[4-{4-Amino-piperidin-1-ylmethyl)-2-methoxy-phenyl}-pyridin-2-Ylamine; 
25 1 -(4-{2-[4-{6-Amino-pyridin-2-yl)-2-methyl-phenyl]-ethyl}-piperazin-1 -yl)-2- 

phenyl-ethanone; 

6-{4-l2-(4-lsobutyl-piperazin-1-yl)-ethyl]-2-methyl-phenyl}-pyridin-2-ylamine; 

3- {2-[4-(6-Amino-pyridin-2-yl)-2-methyl-phenyl)-ethyl)-3-aza- 

bicyclo[3. 1 .0]hex-6-ylamine; 
30 2-{4-{2-[4-(6-Amino-pyridin-2-yl)-2-methyl-phenyl]-ethyl}-piperazin-l-yl)-1- 

phenyl- thanone; 

1-(4-{2-l4-{6-Amino-pyridin-2-yl)-2-methyi-phenyt)-ethYl}-piperazin-1-yl)-2-(4- 
fluoro-phenyD-ethanone; 



9736871 A 1 I > 



WO 97/36871 PCT/IB97700132 



-9- 



6-{4-[2-(4-Phenethyl-prperazin-1-yl)^thylJ-2-methyl-phenyl}-pyridin-2-ylamine; 
2-(4-{2-l4-(6-Amino-pyridin-2-yl)-2-methyl-phenyl]-ethyl}-pipera2tn-1-yl)-1- 
phenyl-ethanol; 

{2-[4-{6-Amino-pyridin-2-yl)-2-methyl-phenyl]-ethyl}-(3-oxa-9-aza- 
5 bicyclo[3.3.1 ]non-7-yl)-amine; 

6-(4-{2-[4-(2-Amino-2-phenyl-ethyl)-piperazin-1-yl)-ethyl}-2-methyl-phenyO- 
pyridin-2-ylamine; 

6-{4-[2-(4-Amino-2,6Kiimethyl-piperidin-1^ 
2-ylamine; 

10 2M4-{2-[4-(6-Amino-pyridin-2-yl)-2-methyl-phenyl]-ethyl}-piperazin-1-yl)-N- 
isopropyl-acetamide; 

6-[4M4-Amino-piperidin-1-ylmethyl)-2-methyl-phenyl}-pyridin-2-ylamine; 

N-( 1 -{2-[4-(6-Amino-pyridin-2-yl)-phenyl)-ethyl}-pyrrolidin-3-yl)-2-phenyl- 
acetamide; 

15 N-(1-{2-[4-(6-Amino-pyridin-2-yl)-phenyi)-ethyl}-pyrrolidin-3-yl)-2-{3- 
trifiuoromethylphenyD-acetamide; 

NM1-{2-[4-(6-Amino-pyridin-2-yl)-phenylJ-ethyl}-pyrrolidin-3-yt)-2-(4-tolyl)- 
acetamide; 

N-(1 -{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyi}-pyrrolidin-3-yl)-2-{4- 
20 methoxyphenyD-acetamide; 

2-(4-{2-[4-(6-Amino-pyridin-2-yl)-2-methoxy-phenyl]-ethyl}-piperazin-1-yl)-1- 
phenyl-ethanone; 

1- (4-{2-[4M6-Amtno-pyridin-2-yl)-2-methoxy-phenyl]-ethyl}-piperazin-1-yl}-2-(4- 
fluoro-phenylj-ethanone; 

25 N"(1-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-pyrrolidin-3-yl)-2-cyc 
acetamide; 

2- (4-{2-[4-{6-Amino-pyridin-2-yl)-phenyll-ethyl}-piperazin-1-yl)-1-{4-tolyI)- 
ethanone; 

2-{4-{2-f4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1 -yl)-1 -{4- 
30 methoxyphenyD-ethanone; 

2-(4-{2-I4-(6-Amino-pyridin-2-yl)-pheny[]-ethyl}-piperazin-1 -yl)-1 -(4- 
chlorophenyD-ethanone; 
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2-(4-{2-(4-(6-Amino-pyridin-2-yl)-phenylJ-ethyl}-piperazin-1 -yl)-1 -{4- 
fluorophenyD-ethanone; 

2- (4-{2-[4-(6-Amino-pyridin-2-yl)-phenylJ-ethyl}-pipera2in- 1 -yl)- 1 -cyclohexyl- 
ethanone; 

5 1 -{4-{2-I4-(6-Amino-pyridin-2-yl)-2-fIuoro-phenylI-ethyl}-piperazin-1 -yl)-2- 

phenyl-ethanone; 

6-{4-[2-(4-lsobuty1-piperazin-1-yl)-ethyl]-2-fluoro-phenyl}-pyridin-2-ylamine; 

3- {2-[4-(6-Amino-pyridin-2-yl)-2-fluoro-phenyl]-ethyl}-3-aza-bicyclo[3.1 .Olhex- 
6-ylamine; 

1 0 2-(4-{2-[4-(6-Amino-pyridin-2-yl)-2-fluoro-phenyl]-ethyl}-piperazin-1 -yl)-1 - 

phenyl-ethanone; 

1- (4-{2-[4-(6-Amino-pyridin-2-yl)-2-fluoro-phenyl]-ethyl}-piperazin-1 -yl)-2-(4- 
fluoro-phenyD-ethanone; 

6-{4-[2-(4-Phenethyl-piperazin-1-yl)-ethyl]-2-fluoro-phenyl}-pyridin-2-ylamine; 
1 5 2-(4-{2-[4-(6-Amino-pyridin-2-yl)-2-fluoro-phenyl]-ethyl}-piperazin-1 -yl)-1 - 

phenyl-ethanol; 

{2-(4-(6-Amino-pyridin-2-yl)-2-f luoro-phenyl]-ethyl}-(3-oxa-9-aza- 
bicycloI3.3. 1 ]non-7-yl)-amine; 

6-{4-{2-f4-(2-Amino-2-phenyl-ethyl)-piperazin-1-yl)-ethyl}-2-fluoro-phenyl)- 
20 pyridin-2-ylamine; 

6-{4-[2-{4-Amino-2-fluoro-piperidin-1-yl)-ethy!]-2-fluoro-phenyl}-pyridin-2- 
ylamine; 

2- (4-{2-[4-(6-Amino-pyridin-2-yl)-2-fluoro-phenyl]-ethyl}-piperazin-1 -y!)-N- 
isopropyl-acetamide; 

25 6-l4-{4-Amino-piperidin-1 -ylmethyl)-2-fluoro-phenyI}-pyridin-2-ylamine; 

6-{4-[2-(4-Amino-2,6-diethyl-piperidin-1 -yl)-ethyl]-phenyl}-pyridin-2-ylamine; 
6-{4-I2-{4-Amino-2 / 6^ibenzyl-piperidin-1-yl)-ethyl]-phenyl}-pyridin-2-ylamine; 
{2-l4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-(9-(4-fluoro)-benzyl-3-oxa-9-aza- 
bicyclo[3.3.1]non-7-yl)-amine; 
30 {2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-{9-(4-chloro)-benzyl-3-oxa-9-aza- 
bicyclo[3.3.1 ]non-7-yl)-amine; 

{2-(4-<6-Amino-pyridin-2-yl)-phenyl]-ethyl}-(9-(4-methyl)-b8nzyl-3-oxa-9-aza- 
bicyclo[3.3. 1 ]non-7-yl)-amine; and 
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{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-(9-(4-methoxy)-benzyl-3-oxa-9-aza- 
bicyclo[3.3. 1 ]non-7-yl)-amine. 

The present invention also relates to a pharmaceutical composition for treating 
or preventing a condition selected from the group consisting of migraine 
5 inflammatory diseases <e.q T , asthma), stroke, acute and chronic pain, hypovolemic 
shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic 
shock, multiple sclerosis, AIDS associated dementia, neurodegenerative diseases, 
neuron toxicity, Alzheimer's disease, chemical dependencies and addiction ( e.g. . 
dependencies on drugs, alcohol and nicotine), emesis, epilepsy, anxiety, psychosis, 
0 head trauma, adult respiratory distress syndrome (ARDS), morphine induced 
tolerance and withdrawal symptoms, inflammatory bowel disease, osteoarthritis, 
rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury, 
Huntington's disease, Parkinson's disease, glaucoma, macular degeneration, diabetic 
neuropathy, diabetic nephropathy and cancer in a mammal, including a human, 
5 comprising an amount of a compound of the formula I, or a pharmaceutical^ 
acceptable salt thereof that is effective in treating or preventing such condition, and 
a pharmaceutically acceptable carrier. 

The present invention also relates to a method of treating or preventing a 
condition selected from the group consisting of migraine inflammatory diseases (e.g.. 
asthma), stroke, acute and chronic pain, hypovolemic shock, traumatic shock, 
reperfusion injury, Crohn's disease, ulcerative colitis, septic shock, multiple sclerosis, 
AIDS associated dementia, neurodegenerative diseases, neuron toxicity, Alzheimer's 
disease, chemical dependencies and addictions ( e.g. . dependencies on drugs, alcohol 
and nicotine), emesis, epilepsy, anxiety, psychosis, head trauma, adult respiratory 
distress syndrome (ARDS), morphine induced tolerance and withdrawal symptoms, 
inflammatory bowel disease, osteoarthritis, rheumatoid arthritis, ovulation, dilated 
cardiomyopathy, acute spinal cord injury, Huntington's disease, Parkinson's disease, 
glaucoma, macular degeneration, diabetic neuropathy, diabetic nephropathy and 
cancer in a mammal, including a human, comprising administering to said mammal 
an amount of a compound of the formula I, or a pharmaceutically acceptable salt 
thereof, that is effective in treating or preventing such condition. 

The present inv ntion also relates to a pharmaceutical composition for 
inhibiting nitric oxide synthase <NOS) in a mammal, including a human, comprising 
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an NOS inhibiting effective amount of a compound of the formula I, or a 
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier. 

The present invention also relates to a method of inhibiting NOS in a mammal, 
including a human, comprising administering to said mammal a NOS inhibiting 
5 effective amount of a compound of the formula I, or a pharmaceutically acceptable 
salt thereof. 

The present invention also relates to a pharmaceutical composition for treating 
or preventing a condition selected from the group consisting of migraine, 
inflammatory diseases ( e.g. , asthma), stroke, acute and chronic pain, hypovolemic 

1 0 shock, traumatic shock, reperf usion injury, Crohn's disease, ulcerative colitis, septic 
shock, multiple sclerosis, AIDS associated dementia, neurodegenerative diseases, 
neuron toxicity, Alzheimer's disease, chemical dependencies and addictions ( e.g. , 
dependencies on drugs, alcohol and nicotine), emesis, epilepsy, anxiety, psychosis, 
head trauma, adult respiratory distress syndrome (ARDS), morphine induced 

1 5 tolerance and withdrawal symptoms, inflammatory bowel disease, osteoarthritis, 
rheumatoid arthritis ovulation, dilated cardiomyopathy, acute spinal cord injury, 
Huntington's disease, Parkinson's disease, glaucoma, macular degeneration, diabetic 
neuropathy, diabetic nephropathy and cancer in a mammal, including a human, 
comprising a NOS inhibiting effective amount of a compound of the formula I, or a 

20 pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier. 

The present invention also relates to a method of treating or preventing a 
condition selected from the group consisting of migraine, inflammatory diseases 
( e.g. , asthma), stroke, acute and chronic pain, hypovolemic shock, traumatic shock, 
reperfusion injury, Crohn's disease, ulcerative colitis, septic shock, multiple sclerosis, 

25 AIDS associated dementia, neurodegenerative diseases, neuron toxicity, Alzheimer's 
disease, chemical dependencies and addictions ( e.g. . dependencies on drugs, alcohol 
or nicotine), emesis, epilepsy, anxiety, psychosis, head trauma, adult respiratory 
distress syndrome (ARDS), morphine induced tolerance and withdrawal symptoms, 
inflammatory bowel disease, osteoarthritis, rheumatoid arthritis, ovulation, dilated 

30 cardiomyopathy, acute spinal cord injury, Huntington's disease, Parkinson's disease, 
glaucoma, macular degeneration, diabetic neuropathy, diabetic nephropathy and 
cancer in a mammal, including a human, comprising administering to said mammal 
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a NOS inhibiting effective amount of a compound of the formula ll, or a 
pharmaceutical^ acceptable salt thereof. 

Compounds of formula I have chiral centers and therefore may exist in 
different enantiomeric and diastereomic forms. This invention relates to all optical 
5 isomers and all stereoisomers of compounds of the formula I and mixtures thereof, 
and to all pharmaceutical compositions and methods of treatment defined above that 
contain or employ them, respectively. 

Formulae I and II above include compounds identical to those depicted but for 
the fact that one or more hydrogen, carbon or other atoms are replaced by isotopes 
10 thereof. Such compounds may be useful as research and diagnostic tools in 
metabolism pharmacokinetic studies and in binding assays. 



Detailed Description of the Invention 
The compounds of the formula I may be prepared as described in the 
following reaction schemes and discussion. Unless otherwise indicated, R\ R 2 , R\ 
R\ R 5 , R 6 , R 7 , R B , R 9 and R 10 and structural formula I in the reaction schemes and 
discussion that follow are defined as above. 
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The starting materials used in the procedure of Scheme 1 are either commercially 
available, known in the art or readily obtainable form known compounds by methods 
that will be apparent to those skilled in the art. Referring to Scheme 1 , the 
conversion of the compound of formula II into the compound of formula III may be 
5 carried out by first converting the compound of formula II into the corresponding 2- 
amino compound by reacting it with ammonia in a polar hydroxylic or polar 
nonhydroxylic solvent at a temperature of about 100°C to about 250 °C and a 
pressure of about 50 to about 500 p.s.i. for about 1 to 24 hours, preferably using 
a stainless steel bomb. The pyrrolyl group is then added using hexane-2,5-dione, 
10 either neat or in a non-polar solvent such as toluene, in the presence of an acidic 
catalyst such as acetic acid or hydrochloric acid, at a temperature from about room 
temperature to about the reflux temperature, generally the latter, for about 1 to 72 
hours. 

The conversion of the compound of formula III formed in the above reaction 

1 5 into the compound of formula IV is carried out using a transition metal mediated 
coupling reaction with a suitably substituted aryl iodide or bromide. More 
specifically, the lithium derivative of the compound of formula III is generated in an 
ethereal or hydrocarbon solvent at a temperature from about -100°C to about room 
temperature, preferably at about -78 °C, using an alkyl lithium such as butyl lithium, 

20 for about 10 to 120 minutes, followed by addition of a catalytic metal reagent such 
as zinc chloride and warming to room temperature to effect transmetalation. This 
is followed by addition of the aryl iodide ( e.g. . 1 -iodo-4-(2-chloroethyl)benzene) or 
bromide and a transition metal, such as palladium in the form of 
tetrakistriphenylphosphine palladium, followed by heating to a temperature of about 

25 30°C to about 100°C, typically to about the reflux temperature of the solvent, for 
about 1 to 24 hours. 

The conversion of the compound of formula IV to the desired compound of 
formula I is accomplished by first removing the pyrrolyl protecting group using, 
typically, hydroxylamine or hydroxylamtne hydrochloride in a polar, protic solvent 

30 such as an alcohol, at a temperature of from about room temperature to about 
* 1 50 °C, generally at about the reflux temperature of the solvent, for about 1 to 72 
hours. This is followed by addition of the appropriate NR'R 2 group by displacement 
of the chloro group with an amine of the formula HNR^ 2 using a polar, aprotic or a 
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polar, protic solvent such as an alcohol, dimethylformamide (DMF), 
methylisobutyl ketone or N-methylpyrrolidone (NMP), optionally in the presence of a 
catalyst such as sodium iodide, at a temperature of from about room temperature to 
about 200 °C, typically at about the reflux temperature of the solvent, or at about 
5 140°C in the cases of dimethylformamide and N-methylpyrrolidone, for about 100 
hours, generally from about 1 2 to 24 hours. 

Referring to Scheme 2, compound VI is prepared by reacting V with p- 
formylbenzeneboronic acid in a solvent consisting of an alcohol, preferably ethanol, 
optionally mixed with water of a halogenated hydrocarbon, at a temperature from 

10 25 °C to 150°C, for a time from 1 to 24 hours, using a palladium-based catalyst, 
either palladium-zero or palladium-two oxidation state, typically with phosphtne 
ligands, preferably tetrakis-triphenylphosphine palladium. Compound VII is prepared 
by reacting VI with tosylmethylisocyanide in the presence of potassium t-butoxide 
and ethanol, in an ethereal solvent such as 1 ,2-dimethoxyethane, at a temperature 

1 5 from -100°C to 100°C, for a time from 1 to 24 hours. Compound VIII is prepared 
from VII by basic hydrolysis of the nitrile using an alkali metal hydroxide in an 
aqueous alcohol-based solvent, such as aqueous ethanol, at a temperature from 
25 °C to 1 25°C, for a time from 30 minutes to 48 hours. Compound IX is prepared 
from VIII by dehydrative coupling with ammonia, a primary amine, or a secondary 

20 amine effected by a dehydrating agent such as a carbodiimide, for example, N-ethyl- 
N-(dimethylaminopropyl)-carbodiimide, in a solvent from a halogenated hydrocarbon 
or N,N-dialkylamide, such as dimethylformamide, at a temperature from 0°C to 
100°C, for a time from 1 to 48 hours. Compound X is prepared from IX by 
deblocking using hydroxylamine hydrochloride in an aqueous or alcoholic solvent, 

25 preferably aqueous ethanol, at a temperature from 25 °C to 100°C, for a time from 
1 to 48 hours, and may include deblocking a protecting group such a the t- 
butoxycarbonyl group, by reaction with trifluoroacetic acid, or a related 
polyhalogenated acetic acid, or a gaseous hydrogen halide, such as HCI, in a 
halogenated hydrocarbon, ethereal solvent or ethyl acetate, at a temperature from - 

30 70 °C to 100°C, for a time from 10 minutes to 24 hours. The final compound in 
Scheme 2, I, is prepared by reduction of X with borane, a trialkyl borane, alane, or 
lithium aluminum hydride in an ether al solvent, such as ethyl ether or 
tetrahydrofuran, at a temperature from -100°C to 100°C, for a time from 30 
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minutes to 24 hours, and optionally using cesium fluoride and an alkali metal or 
alkaline earth carbonate in an aqueous alcoholic solvent, at a temperature from 25 °C 
to 1 25 °C for a time from 1 to 72 hours. 

Referring to Scheme 3, compound XI is prepared by dehydrative coupling of 
5 N-phenethylpiperazine with 4-bromophenylacetic acid using a carbodiimide-based 
dehydrating reagent, such as N-ethyl, N-{dimethylaminopropyl)-carbodiimide, in a 
solvent such as a halogenated hydrocarbon or dialkylamide-based solvent, such as 
dimethylformamide, at a temperature from 0°C to 100°C in a time from 1 to 48 
hours. Compound XI was converted to compound XII by reduction with borane, a 
10 trialkyl borane, alane, or lithium aluminum hydride in an ethereal solvent, such as 
ethyl ether or tetrahydrofuran, at a temperature from -100°C to 100°C, for a time 
from 30 minutes to 24 hours, and optionally using cesium fluoride and an alkali metal 
or alkaline earth carbonate in an aqueous alcoholic solvent, at a temperature from 
25 °C to 125°C for a time from 1 to 72 hours. Compound XII is then converted to 
1 5 the organolithium derivative in the presence of an organolithium reagent, such as 
butyl lithium, and added to 4-methyl-2-(2,5-dimethylpyrrolyl)-pyridine in an ethereal 
solvent, such as ethyl ether, at a temperature from -70 °C to 70° C in a time from 30 
minutes to 24 hours. The final compound in Scheme 3, compound I, is prepared by 
deblocking using hydroxylamine hydrochloride in an aqueous or alcoholic solvent, 
20 preferably aqueous ethanol, at a temperature from 25°C to 100°C, for a time from 
1 to 48 hours- 
Referring to Scheme 4, compound XIV is prepared by dehydrative coupling 
of dibenzylamine with 4-bromophenylacetic acid effected by a dehydrating agent 
such as a carbodiimide, for example, N-ethyl-N-(dimethylaminopropyl)-carbodiimide, 
25 in a solvent from a halogenated hydrocarbon or N,N-dialkylamide, such as 
dimethylformamide, at a temperature from 0°C to 100°C, for a time from 1 to 48 
hours. Compound XIV is converted to compound. XV by reduction with borane, a 
trialkyl borane, alane, or lithium aluminum hydride in an ethereal solvent, such as 
ethyl ether or tetrahydrofuran, at a temperature from -100°C to 100°C, for a time 
30 from 30 minutes to 24 hours, and optionally using cesium fluoride and an alkali metal 
or alkaline earth carbonate in an aqueous alcoholic solvent, at a temperature from 
25 °C to 125°C for a time from 1 to 72 hours. Compound XV is then converted to 
the organolithium derivative in the presence of an organolithium reagent, such as 
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butyl lithium, and added to 2-(2,5-dimethylpyrrolyl)-pyridine in an ether al solvent, 
such as ethyl ether, at a temperature from -70 °C to 70 °C in a time from 30 minutes 
to 24 hours to provide compound XVI. Compound XVII is then prepared from 
compound XVI by hydrogenolysis with hydrogen or ammonium formate in the 
5 presence of a noble metal catalyst, such as palladium, in an ethereal, halogenated 
hydrocarbon, alcoholic, or aqueous alcoholic solvent, at a temperature from 0°C to 
100°C for a time from 30 minutes to 24 hours. Compound XVIII is then prepared 
from compound XVII by reductive amination with an aldehyde or ketone in the 
presence of a borohydride-based reagent such as sodium cyanoborohydride or 

10 sodium triacetoxyborohydride, in an ethereal, halogenated hydrocarbon, alcoholic, 
or aqueous-alcoholic solvent, at a temperature from 0°C to 1O0°C for a time from 
1 to 72 hours. Conversion of compound XVIII to I by deblocking is carried out by 
using hydroxylamine hydrochloride in an aqueous or alcoholic solvent, preferably 
aqueous ethanol, at a temperature from 25°C to 100°C, for a time from 1 to 48 

1 5 hours. 

Referring to Scheme 5, compound XIX is prepared by reaction of the known 
(EP 470794 A1, see Chem . Abs ., 116:193935) 2-bromo-5-methylanisole with an 
alkyl lithium, typically butyl lithium, in an ethereal or hydrocarbon solvent, at a 
temperature from -100°C to 0°C for 1 minute to 24 h, followed by addition of an 

20, . alkyl or aryl borate ester, typically triethyl borate, at a temperature from -100°C to 
0°C, and stirred while the temperature was adjusted to 0°C to the reflux 
temperature of the solvent, typically 65 °C, for 1 to 48 hours. Compound XIX is 
converted to XX by reaction with 6-bromo-2-(2,5-dimethylpyrrolyl)pyridine and an 
alkali carbonate in a solvent consisting of an alcohol, preferably ethanol, optionally 

25 mixed with water of a halogenated hydrocarbon, at a temperature from 25 °C to 
150°C, for a time from 1 to 24 hours, using a palladium-based catalyst, either 
palladium-zero or palladium-two oxidation state, typically with phosphine ligands, 
preferably tetrakis-triphenylphosphine palladium. Compound XXI was prepared from 
XX by first deblocking using hydroxylamine hydrochloride in an aqueous or alcoholic 

30 solvent, preferably aqueous ethanol, at a temperature from 25 °C to 100°C, for a 
* time from 1 to 48 hours, followed by reaction with N-carbethoxyphthalimide in a 
hydrocarbon solvent at a temperature from room temperature to the reflux 
temperature of the solvent or 180°C, typically 110°C, for a time from 1 to 48 
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hours. Conversion of compound XXI to XXII was carried out by reaction with N- 
bromo succinimide in a chlorinated hydrocarbon solvent, typically carbon 
tetrachloride, with a catalytic amount of a radical initiator such as 
azobisisobutyronitrile, at a temperature from room temperature to 100°C for a time 
5 from 10 minutes to 24 hours. Compound XXII was then converted to XXIII by 
reaction with an amine, such as phenethylamine, in a hydrocarbon, halogenated 
hydrocarbon, ethereal, or polar aprotic solvent, such as acetonitrile, with an alkali 
carbonate base, at a temperature from room temperature to 100°C for a time from 
10 minutes to 48 hours. Compound XXIII was then converted to the final product 
10 in Scheme 5, I, by deblocking using hydrazine in an alcoholic, aqueous, or ethereal 
solvent, at a temperature from room temperature to 1 50°C for a time from 1 to 72 
hours. 

The preparation of other compounds of the formula I not specifically described 
in the foregoing experimental section can be accomplished using combinations of the 
1 5 reactions described above that will be apparent to those skilled in the art. 

In each of the reactions discussed or illustrated above, pressure is not critical 
unless otherwise indicated. Pressures from about 0.5 atmospheres to about 5 
atmospheres are generally acceptable, and ambient pressure, i.e. . about 1 
atmosphere, is preferred as a matter of convenience. 

20 The compounds of formulae I ("the active compounds of this invention") 

which are basic in nature are capable of forming a wide variety of different salts with 
various inorganic and organic acids. Although such salts must be pharmaceutically 
acceptable for administration to animals, it is often desirable in practice to initially 
isolate a compound of the formula I from the reaction mixture as a pharmaceutically 

25 unacceptable salt and then simply convert the latter back to the free base compound 
by treatment with an alkaline reagent and subsequently convert the latter free base 
to a pharmaceutically acceptable acid addition salt. The acid addition salts of the 
active base compounds of this invention are readily prepared by treating the base 
compound with a substantially equivalent amount of the chosen mineral or organic 

30 acid in an aqueous solvent medium or in a suitable organic solvent, such as methanol 
or ethanol. Upon careful evaporation of the solvent, the desired solid salt is readily 
obtain d. 
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The active compounds of this invention and their pharmaceutically acceptable 
salts are useful as NOS inhibitors he., they possess the ability to inhibit the NOS 
enzyme in mammals, and therefore they are able to function as therapeutic agents 
in the treatment of the aforementioned disorders and diseases in an afflicted 
5 mammal. 

The active compounds of this invention and their pharmaceutically acceptable 
salts can be administered via either the oral, parenteral or topical routes. In general, 
these compounds are most desirably administered in dosages ranging from about 
0.01 to about 250 mg per day, in single or divided doses ( i.e. . from 1 to 4 doses per 

10 day), although variations will necessarily occur depending upon the species, weight 
and condition of the subject being treated and the particular route of administration 
chosen. However, a dosage level that is in the range of about 0.07 mg to about 21 
mg per kg of body weight per day is most desirably employed. Variations may 
nevertheless occur depending upon the species of animal being treated and its 

1 5 individual response to said medicament, as well as on the type of pharmaceutical 
formulation chosen and the time period and interval at which such administration is 
carried out. In some instances, dosage levels below the lower limit of the aforesaid 
range may be more than adequate, while in other cases still larger doses may be 
employed without causing any harmful side effect, provided that such larger doses 

20 . are. first divided into several small doses for administration throughout the day. 

The active compounds of the invention may be administered alone or in 
combination with pharmaceutically acceptable carriers or diluents by either of the 
three routes previously indicated, and such administration may be carried out in 
single or multiple doses. More particularly, the novel therapeutic agents of this 

25 invention can be administered in a wide variety of different dosage forms, Le_., they 
may be combined with various pharmaceutically acceptable inert carriers in the form 
of tablets, capsules, lozenges, troches, hard candies, powders, sprays, creams, 
salves, suppositories, jellies, gels, pastes, lotions, ointments, aqueous suspensions, 
injectable solutions, elixirs, syrups, and the like. Such carriers include solid diluents 

30 or fillers, sterile aqueous media and various non-toxic organic solvents, etc. 
* Moreover, oral pharmaceutical compositions can be suitably sweetened and/or 
flavored. In general, th therapeutically-effective compounds of this invention are 
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present in such dosage forms at concentration I vels ranging from about 5.0% to 
about 70% by weight. 

For oral administration, tablets containing various excipients such as 
microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium phosphate 
5 and glycine may be employed along with various disintegrants such as starch (and 
preferably corn, potato or tapioca starch), alginic acid and certain complex silicates, 
together with granulation binders like polyvinylpyrrolidone, sucrose, gelatin and 
acacia. Additionally, lubricating agents such as magnesium stearate, sodium lauryl 
sulfate and talc are often very useful for tabletting purposes. Solid compositions of 
1 0 a similar type may also be employed as fillers in gelatin capsules; preferred materials 
in this connection also include lactose or milk sugar as well as high molecular weight 
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 
administration, the active ingredient may be combined with various sweetening or 
flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or 
1 5 suspending agents as well, together with such diluents as water, ethanol, propylene 
glycol, glycerin and various like combinations thereof. 

For parenteral administration, solutions of an active compound of the present 
invention in either sesame or peanut oil or in aqueous propylene glycol may be 
employed. The aqueous solutions should be suitably buffered (preferably pH greater 
20 than 8) if necessary and the liquid diluent first rendered, isotonic. These aqueous 
solutions are suitable for intravenous injection purposes. The oily solutions are 
suitable for intraarticular, intramuscular and subcutaneous injection purposes. The 
preparation of all these solutions under sterile conditions is readily accomplished by 
standard pharmaceutical techniques well known to those skilled in the art. 
25 Additionally, it is also possible to administer the active compounds of the 

present invention topically when treating inflammatory conditions of the skin and this 
may be done by way of creams, jellies, gels, pastes, patches, ointments and the like, 
in accordance with standard pharmaceutical practice. 

The ability of compounds of the formulae I to inhibit NOS may be determined 
30 using procedures described in the literature. The ability of compounds of the 
formulae I to inhibit endothelial NOS may be determin d by using the procedur s 
described by Schmidt ei aL in Proc. Natl. Acad. Sci. U.S.A. . £8, PP. 365-369 ( 1 99 1 ) 
and by Pollock ejaj., in Proc. Natl. Acad. Sci. U.S.A. . 88. pp. 10480-10484 (1991). 
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The ability of compounds of the formulae I to inhibit inducible NOS may be 
determined using the procedures described by Schmidt ei a_L, in Proc. Natl. Acad. 
Sci. U.S.A., 88 pp. 365-369 (1991) and by Garvey £t al. in J. Biol. Chem. . 269, pp. 
26669-26676 {1994). The ability of the compounds of the formula I to inhibit 
5 neuronal NOS may be determined using the procedure described by Bredt and Synder 
in Proc. Natl. Acad. Sci. U.S.A. . 87, 682-685 (1990). 

Of 100 compounds of the formula I that were tested, all exhibited an IC S0 < 
10 for inhibition of either inducible or neuronal NOS. 

The present invention is illustrated by the following examples. It will be 
1 0 understood, however, that the invention is not limited to the specific details of these 
examples. Melting points are uncorrected. Proton nuclear magnetic resonance 
spectra ('H NMR) and C 13 nuclear magnetic resonance spectra were measured for 
solutions in deuterochloroform (CDCI 3 ) or in CD 3 0D or CD 3 SOCD 3 and peak positions 
are expressed in parts per million (ppm) downfieldfrom tetramethylsilane (TMS). The 
1 5 peak shapes are denoted as follows: s, singlet; d, doublet; t, triplet; q, quartet, m, 
multiplet, b, broad. 
5 EXAMPLE 1 

6-(4-r2-(4-Pheneth vl-pipera2in-1-vl)-ethvl1-phenvl}-pvridin-2-vlamine 

A. 2-Amino-6-bromopvridine 

In a 300 mL bomb were placed 40 g(1 68 mmol) 2,6-dibromopyridine and 1 25 
mL 30% aqueous ammonium hydroxide, and the bomb sealed and heated at 1 70°C, 
10 400 psi, for 3 hours. After cooling, the contents were extracted into ethyl acetate, 
washed with brine and dried over sodium sulfate. Then the solvent was evaporated. 
The residue was chromatographed on silica gel using 2% methanol in methylene 
chloride as eluant to afford 19.5 g(67%) or a light yellow solid. 
'H-NMR (CDCI 3 ,d): 106.8, 116.8, 139.9, 158.8. 
15 MS (%): 173/175 (parent, B 79 /Br B1 , 100/98). 

B. 2-Bromo-6-(2.5-dimethvlpvrrol-1-vl)Dvndine 

To a 1 L round-bottomed flask equipped with Dean-Stark trap, condenser, and 
nitrogen inlet were added 21.3 g(123 mmol) 2-amino-6-bromopyridine, 400 mL 
* toluene, 14.1 g(123 mmol) acetonylacetone, and 20 drops acetic acid. The reaction 
20 was refluxed 5 days (tic in 1/1:ethyt acetate/hexane, R, = 0.8 (product), 0.5 (starting 
material)), cooled, poured into ethyl acetate, washed with saturated aqueous sodium 
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bicarbonate solution and brin , dried over sodium sulfat , and vaporated. The 
residue was chromatographed on silica gel using 5% methanol in methylene chloride 
to afford 14.4 g(47%) of the product as a low-melting yellow solid. 

'H-NMR (CDCI 3 , 6): 2.16 <s, 6H), 5.89 <s, 2H), 7.17 (d, J-7, 1H), 7.47 (d, 
5 J = 7, 1H), 7.67 (t, J = 8, 1H). 

13 C-NMR (CDCI3, 6): 13.3, 107.6, 120.3, 126.4, 128.7, 139.8, 140.6, 

151.9. 

MS (%): 251/253 (parent, Br 79 Br 81 , 100/98). 

C. 2-(4-lodophenvl)ethanon 

10 To a 500 ml_ 3-neck round-bottomed flask equipped with dropping funnel and 

nitrogen inlet were added 20.5 g (1 50 mmol) 2-(4- aminophenyljethanol and 1 00 mL 
hot water to give a solution A solution of 3.5 mL concentrated sulfuric acid in 10 
mL water was added dropwise, and the solution cooled to 4°C. A solution of 13:5 
mL concentrated sulfuric acid in 50 mL water was added dropwise while maintaining 
1 5 the temperature between 0°C and 5°C, then a solution of 13 g (1 88 mmol) sodium 
nitrite in 50 mL water was added dropwise at the same temperature. After stirring 
30 min at 0-5°C, a solution of 85 g (512 mmol) potassium iodide in 100 mL water 
was added dropwise, and the reaction was allowed to warm to room temperature 
and stirred for 2 hour. The reaction was then heated to 60 °C for 30 min, cooled to 
20 room temperature, and extracted into ethyl acetate (2 X 250 mL). The ethyl acetate 
layer was washed with aqueous sodium thiosulfate solution and brine, dried over 
sodium sulfate, and evaporated. The residue was chromatographed on silica gel using 
20% and 50% ethyl acetate in hexane as eluant to afford 30.7 g (82.5%) of the 
product as a light yellow solid. 
25 'H-NMR (CDCI, 6): 2.74 <m, 2H), 3.79 <m, 2H), 6.93 <m, 2H), 7.57 (m, 2H). 

13 C-NMR (CDC1 3 , 6): 38.6, 63.3, 91.7, 131.1, 137.6, 138.3. 
MS<%>: 247 (parent, 23). 

D. 2-(4-lodophenvnethvlchloride 

To a 500 mL round-bottomed flask equipped with dropping funnel, condenser 
30 and N 2 inlet were added 307 g (124 mmol) 2-<4-iodophenyl>ethanol, 200 mL 
chloroform, and 10.0 mL (124 mmol) pyridine. A solution of 13.5 mL (186 mmol) 
thionyl chloride in 50 mL chloroform was added dropwise over 15 min, and the 
reaction then heated at reflux for 2 hr. The reaction was cooled, the solvent 
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evaporated, and the r stdu taken up in thyl acetate, washed with 1 N hydrochloric 
acid, water, saturated aqueous sodium bicarbonate solution and brine, dried, and 
evaporated. The resulting oil was chromatographed on silica gel using 20% ethyl 
acetate in hexane as eluant to afford 32.6 g (99%) of the product as an oil. 
5 'H-NMR (CDCI 3 , 6): 3.00 (t, J = 7, 2H>, 3.68 <t, J = 7, 2H), 6.99 (m, 2H>. 763 

(m, 2H). 

,3 C-NMR (CDCI 3 , 6): 38.6, 44.6, 92.3, 128.8, 130.9, 137.7. 

E. 2-(2.5-DimethvlDvrrol-1-vl)*6-(4-(2-chloroethvl)Dhenvl)-Dvridine 

To a 1 L 3-neck round-bottomed flask equipped with addition funnel and 

10 nitrogen inlet were added 10.0 g (40 mmol) 2-bromo-6-(2,5-dimethylpyrrol-1 - 
yOpyridine and 200 mL dry tetrahydrofuran. The solution was cooled at -78 °C, and 
a 1 .6 M solution of butyl lithium in hexane (25 mL, 40 mmol) was added dropwise 
over 10 min. The reaction was stirred at -78°C for 20 min, then a 1 .0 M solution 
of zinc chloride in ether (100 mL, 100 mmol) was added dropwise over 40 min 

1 5 keeping the temperature at -70 °C. The reaction was then allowed to warm to room 
temperature, and 1 1 .0 g (40 mmol) 2-(4-iodophenyl)ethylchloride was added, 
followed by 200 mg tetrakistriphenylphosphine palladium. The reaction was refluxed 
for 3 hours, cooled, and filtered through Celite. The filtrate was evaporated, and the 
residue taken up in ethyl acetate, washed with brine, dried over sodium sulfate, and 

20 evaporated. The residue was filtered through silica gel with methylene chloride, 
concentrated, and chromatographed on silica gel using 1 % ethyl acetate in hexane 
as eluant to afford 7.3 g (59%) of the product as an oil. 

1 H-NMR (CDCI3, 6): 2.19 (s, 6H), 3.10 (t, J = 7, 2H), 3.73 (t, J-7, 2H), 5.91 
(s, 2H), 7.12 (d, J = 7, 1H), 7.32 (d. J = 8, 2H). 7.72 <m, 1 H>, 7.82 (m, 1H), 8.01 

25 (m, 2H). 

13 C-NMR (CDCI3, 6): 13.5, 28.9,44.7, 106.9, 118.1, 119.8, 127.1, 128.7, 
129.3, 137.1, 138.6, 139/.4, 151.7, 156.6. 
MS (%): 311 (parent +1, 100). 

F. 6-(4-(2-chloroethvl)ohenvl)-pvridin-2-vlamine hydrochloride 

30 To a 500 mL round-bottomed flask equipped with condenser and nitrogen 

~ inlet were added 9.0 g (29.0 mmol) 2-(2,5-dimethylpyrrol-1-yl)-6-(4-(2- 
chloroethyOphenyD-pyridine, 250 mL ethanol, 50 mL water, and 10.1 g (145 mmol) 
hydroxylamine hydrochloride. The reaction was refluxed for 36 hours, cooled, and 
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the solvent was evaporated. The residue was taken up in ethyl ac tate, washed 
with saturated aqueous sodium bicarbonate solution and brine, dried over sodium 
sulfate, and evaporated. The residue was chromatographed on silica gel using 2% 
methanol in methylene chloride as eluant to afford 7.8 g (88%) of the product as a 
5 light brown solid. 

1 H-NMR <CDCI 3 , 6): 2.97 (broad s, 2H, NH 2 ), 3.05 (t, J = 7, 2H), 3.68 (t, 
J = 7, 2H>, 6.85 (m, 1H), 6.88 (m, 1H), 7.33 (m, 2H), 7.68 (6, J = 7, 1H), 7.78 <m, 
2H). 

MS (%): 232 (parent, 60), 183 (100). 
10 G. 6-l4-r2-(4-Phenethv|.nipera2in-1- vl)-ethvM-Dhenvn-Dvridin-2-vlamine 

To a 50 mL round-bottomed flask equipped with condenser and N 2 inlet were 
added 20 mg (0.65 mmol) 6-(4-(2-chloroethyl)phenyl)-pyridin-2-ylamine 
hydrochloride, 125 mg(0.98 mmol) diisopropylethylamine, 208 mg (1.9 mmol) 
sodium carbonate, and 5 mL dry dimethylformamide. The reaction was heated at 
1 5 reflux for 1 8 hours, cooled, and poured into water, then extracted into ethyl acetate. 
The organic layer was extracted into 1 N hydrochloric acid, after which the aqueous 
layer washed with fresh ethyl acetate, basified with 1 N aqueous sodium hydroxide 
solution, and then extracted into ethyl acetate. The organic layer was washed with 
brine, dried over sodium sulfate, and evaporated. The residue was chromatographed 
20 on silica gel using 2% and 5% methanol in methylene chloride as eluant to afford 71 
mg (28%) of the product as a tan solid mp 111-1 1 3°C. 

'H-NMR (CDCI 3 , 6): 2.64 (m, 6H), 2.84 (m, 2H), 4.52 (broad s, 2H), 6.41 (d, 
J=8, 1H>, 7.04 (d, J = 7, 1H), 7.1-7.3 (m, 7H), 7.45 (t, J = 8, 1H>, 7.84 (m, 2H). 
13 C-NMR (CDCI3, 6): 33.3, 33.6, 53.2, 60.3, 60.5, 106.9, 110.7, 126.1, 
25 126.8, 128.4, 128.7, 128.9, 137.6, 138.3, 140.3, 140.9, 156.1, 158.2. 
MS (%): 387 (parent + 1, 100). 

Anal. Calc'd for C 25 H 30 N 4 *1 /2H 2 0: C 75.91, H 7.90, N 14.16. Found: C 
76.00, H 8.01, N 14.17. 
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EXAMPLE 2 
6W(2-(6-(t-butoxvcarbonvlam^ 
pvridin-2-vlamine: 

The title compound was prepared using the procedure described in Example 
5 1G using 6-<t-butoxycarbonylamino)-3-aza-bicyclol3.1 .Olhexane, in 48% yield as a 
brown oil. 

'H-NMR (CDCI 3 , 6): 1 .43 <s, 9H) r 1 .50 (m, 1 H), 1 .70 <m, 1 H), 2.40 <m, 1 H), 
2.64 <m, 1H), 2.75 <m, 1H), 3.15 <m, 1H), 4.46 (m, 1H>, 6.42 <d, J = 8, 1H>, 7.05 
<d, J = 7, 1H), 7.22 <m, 2H), 7.47 (t, J = 8, 1H), 7.81 (d, J = 8, 1H). 
10 ,3 C-NMR (CDCI3, 6): 28.4, 31.4, 35.2, 36.4, 54.5, 56.9. 79.4, 106.8, 

110.75, 126.7, 128.8, 137.4, 138.3, 141.1, 156.1, 158.2, 162.5. 

MS (%): 395 (parent, 100). 

3-{2-f4-(6-Amino-Dvridin-2-vl)-Dhenvn>ethvl>-3-aza-bic vclor3.1.01hex-6- 
ylamjpe: 

15 To a 25 mL round-bottomed flask equipped with nitrogen inlet were added 

135 mg (0.342 mmol) 6-((2-(6-(t-butoxycarbonylamino)-3-azabicyclo[3.1 .0]hex-3- 
yl)ethyl)phenyl)-pyridin-2-ylamine, 1 0 mL methylene chloride, and 3 mLtrifluoroacetic 
acid. After stirring 30 min at room temperature, the reaction was evaporated and the 
residue triturated with tetrahydrofuran and ethyl ether to afford 1 95 mg (76%) of a 

20 yellowish solid, mp 187-1 90°C. 

'H-NMR (CDCI3, 6): 2.33 (m, 2H), 2.95 (m, 1H), 3.10 (m, 3H), 3.47 <m, 2H), 
3.6-4.0 (m, 2H), 6.95 (d, J = 8, 1H), 7.13 (d, J = 7, 1H), 7.49 (m, 2H), 7.76 (m, 2H), 
7.94 (t, J = 7, 1H). 

13 C-NMR (free base inCDCI 3 , 6): 25.8,32.7,35.2,55.0, 57.3, 106.8, 110.8, 
25 126.7, 128.9, 137.5, 138.3, 141.0, 156.1, 158.2. 
MS (%): 295 (parent* 1, 100). 

Anal. Calc'd for C 18 H 22 N 4 »3(C 2 HF 3 0 2 ): C 45.29, H 3.96, N 8.80. Found: C 
45.30, H 3.93, N 8.80. 

EXAMPLE 3 

30 1-(4-{2-f4- (6-Amino-Dvridin-2-vn'Dhenvll-ethvn-Dioera2in-1-vl)-2-Dhenvl- 
~ ethanone 

A. 6-(f2-<4'(t-butoxvcarbonvl)DiDerazin-1-vl)ethvl)Dhenvl)-Dvridin-2-vlamine 
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The title compound was pr pared using the procedure described in Example 1 G using 
t-butoxycarbonylpiperazine in 57.5% yield with methylisobutylketone as solvent at 
reflux for 5 days as a light brown solid. 

'H-NMR (CDCI 3 , 6): 1.45 (s, 9H), 2.46 (m, 4H), 2.61 (m, 2H), 2.84 <m, 2H), 
5 3.45 (m, 4H) 4.48 (broad, s, 2H), 6.42 <d, J =8, 1H>, 7.05 <d, J = 7, 1H), 7.25 <m, 
2H), 7.47 <t, J = 8, 1HK 7.84 (m, 2H). 

,3 C-NMR <CDCI 3 , *): 28.4, 33.3, 53.0, 60.3, 106.9, 110.7, 126.8, 128.9, 
137.7, 138.3, 140.7, 154.8, 156.0, 158.2. 

MS (%): 383 <parent + 1, 14), 283 (70), 197 (72), 143 (70), 99 (100). 
1 0 B. 6-((2(piperazin-1-vnethvl)ohenvl^pvridin-2-vlaminB: The title compound 

was prepared using the procedure described in Example 2B in 94% yield as a light 
brown solid. 

'H-NMR (CDCI 3 , 6): 1.69 (s, 1H), 2.49 (broad s, 4H), 2.58 (m, 2H>, 2185 (m, 
2H), 2.91 (m, 4H), 4.49 (broad s, 2H), 6.41 (d,J=8, 1 H>, 7.04 <d, J = 7, 1H), 7.26 
15 (m, 2H) r 7.46 (t, J = 8, 1H), 7.84 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 33.1,46.1,54.5,61.0, 106.8, 110.7, 126.8, 128.9, 
137.6, 138.3, 140.9, 156.1, 158.2. 

MS (%): 283 (parent, 100). 

C 1 -<4-( 2-f 4-(6-Amino-pyridin-2- vl)-phenvM-ethvl > -pj oerazin- 1 -vtt-2-phen vl- 
20 ethanone 

To a 50 mL round-bottomed flask equipped with nitrogen inlet were added 
150 mg (0.53 mmol) 6-((2-(piperazin-1-yl)ethyl)phenyl)-pyridin-2-ylamine, 15 mL 
methylene chloride, 0.070 mL (0.53 mmol) tri ethyl a mine, and 0.070 mL (0.53 mmol) 
phenylacetyl chloride. The reaction was stirred 1 hour at room temperature. The 
25 residue was chromatographed on silica gel using 2.5% methanol in methylene 
chloride to afford 126 mg (59%) of the product as a tan solid, mp 135-137°C. 

'H-NMR CDCI 3 , 6): 2.31 (m, 2H), 2.48 (m, 2H), 2.60 (m, 2H), 2.79 (m, 2H>, 
3.45 (m, 2H>, 3.67 (m, 2H), 3.73) s, 2H), 4.53 (broad s, 2H), 6.42 (d, J-8, 1 H) 7.03 
(d, J = 7, 1H), 7.2-7.4 (m, 7H), 7.47 (t, J = 8, 1H), 7.82 (m, 2H). 
30 13 C-NMR (COCI3, 6): 33.1 , 41 .0, 41 .7, 46.0, 52.6, 53.0, 59.9, 1 07.0, 1 1 0.7, 

' 126.8, 126.9, 128.6, 128.7, 128.9, 135.1, 137.6, 138.4, 140.5, 155.9, 158.2, 
169.4. 

MS (%): 401 (parent* 1, 100). 
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Anal. Calc'd for C 3 sH 2B N 4 0* 4 i/4H 2 0: C 74.14. H 7.04, N 13.83. Fund: C 
74.48. H 7.05, N 13.86. 

EXAMPLE 4 

4-f2-[4-(6-Arnino-Dvndin-2-vl)-Dhenvl1-ethvl)-DiDera2ine >1-carboxvlic acid 
5 phenvlamide 

To a 50 ml round-bottomed flask equipped with nitrogen inlet were added 
150 mg (0.53 mmol) 6-((2-<piperazin-1-y0ethyl)phenyl)-pyridin-2-ylamine, 60 uL 
{0.53 mmol) phenylisocyanate, 10mL 1 ,2-dichloroethane, 10 mL ethyl acetate, and 
64 mg (0.53 mmol) 4-dimethylaminopyridine. The reaction was stirred at room 
1 0 temperature for 14 hours, evaporated, and chromatographed on silica gel using 5% 
methanol in methylene chloride as eluant to afford 205 mg (96%) of the product as 
a foam, mp 60°C. 

'H-NMR (CDCl 3 , 6): 2.55 (m, 4H), 2.68 (m. 2H). 2.85 (m. 2H). 3.52 (m, 4H), 
4.49 (broad s. 2H), 6.39 (s, 1 H). 6.42 (d, J = 8, 1 H), 7.0-7.4 (m, 7H), 7.48 (t. J = 8, 
15 1H), 7.86 (m, 2H). 

13 C-NMR (CDCI3, 6): 33.3, 44.1. 52.8, 60.1, 106.9, 110.8, 119.9, 123.1, 
126.9, 128.9, 137.7, 138.4, 139.0, 140.6, 155.0, 156.0, 158.2. 
MS (%): 402 (parent + 1, 100). 

Anal. Calc'd for C 24 H„N 5 0»1 /2H 2 0: C 70.22. H 6.88, N 17.06. Found: C 
20 70.27, H 6.60. N 17.22. 

EXAMPUE 5 

1-(4-{2-f4-(6-Amino-Dvridin-2-vl)-Dhenvll-ethvn-DiDera2in-1-vl)-2-(4-fluoro- 
phenvh-ethanone 

To a 50 mL round-bottomed flask equipped with nitrogen inlet were added 
25 200 mg (0.7 1 mmol) 6-<(2-<piperazin-1 -yl)ethyl)phenyl)-pyridin-2-ylamine, 1 0 mL dry 
dimethyformamide, 109 mg (0.71 mmol) 4-fluorophenylacetic acid, 204 mg (1.1 
mmol) ethyl(3-dimethylaminopropyl)carbodiimide, and 0.36 mL (2.1 mmol) 
diisopropylethylamine. The reaction was stirred at room temperature for 18 hours, 
poured into water and extracted into ethyl acetate. The organic layer was extracted 
30 into 1 N hydrochloric acid, the aqueous layer washed with fresh ethyl acetate, and 
J the aqueous layer basified with 1 N aqueous sodium hydroxide solution and 
extracted into ethyl acetate. The organic layer was washed with brine, dried over 
sodium sulfate, and evaporat d. The residue was chr matographed on silica gel 
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using 3% methan I in methylene chloride to aff rd 100 mg (34%) of the product as 
a tan solid, mp 143-1 45°C. 

1 H-NMR <CDCI 3 , 6): 2.34 <m, 2H), 2.46 (m, 2H), 2.60 <m, 2H), 2.79 <m, 2H), 
3.45 <m, 2H), 3.66 <m, 2H>, 3.67 (s, 2H), 4.52 (broad s, 2H), 6.41 <d, J = 8, 1H), 
5 6.9-7.3 <m, 6H), 7.46 (t, J = 8, 1 H), 7.82 <m. 2H). 

13 C-NMR <CDCI 3 , 6): 33.2, 39.9, 41 .8, 46.0, 52.7, 53. 1 , 59.9, 1 06.9, 1 1 0.7, 
115.4, 115.7, 126.8, 128.9, 130.2, 130.3, 130.7, 130.8, 137.7, 138.3, 140.5, 
155.9, 158.2. 160.1, 163.4, 169,2. 

MS (%): 419 (parent + 1, 100). 
10 Anal. Calc'd for C^H^Fr^O: C 71.75, H 6.50, N 13.39. Found: C 71.46, H 

6.68, N 13.39. 

EXAMPIE 6 

6-f4-r2-(3.4>Dihvdro-1H-isoguinolin-2.vl^et hvn-ohenvl}-pvridin-2-vlamine : 
Prepared as in Example 1, using 1 ,2,3,4-tetrahydroisoquinoline, in 51% yield, mp 
15 130-132°C. 

'H-NMR (CDCI 3 , 6): 2.8-3.0 (m, 8H), 3.76 (bs, 2H), 6.39 (d, J = 8, 1H), 7.0- 
7.3 (m, 7H), 7.46 (t, J = 8, 1H), 7.87 (d, J = 8, 2H). 

13 C-NMR (CDCI 3 , 6): 29.0, 33.6, 50.9/55.9, 60.0, 107.0, 110.7, 125.7, 
126.2, 126.7, 127.0, 128.7, 129.0, 134.2, 134.5, 137.7, 138.4, 140.9, 156.0, 
20 158.4. 

MS (%): 330 (parent+1, 100). 

Anal. Calc'd. for C 22 H 23 N 3 : C 80.21, H 7.04, N 12.75. Found: C 80.05, H 
7.11, N 12.62. 

EXAMPLE 7 

25 (4-/2-r4-(6-Amrno-Pvndin-2-v l)-Dhenvll-ethvl}-Dioerazin-1-vn-furan-2-vl. 
metnanpne: Prepared as in Example 1, using (2-furoyl)piperazine, in 51 % yield, mp 
152-154°C. 

'H-NMR (CDCI 3 , 6): 2.55 (m, 2H), 2.65 <m, 2H), 2.82 (m r 2H), 3.81 (bs, 2H), 
4.55 (bs, 2H>, 6.44 (m, 2H), 6.96 (m, 1 H), 7.02 (d, J = 8, 1H), 7.23 (m, 2H), 7.45 
30 (m, 2H>, 7.83 (m, 2H>. 

,3 C-NMR (CDCI 3 ,d): 33.2, 53.2 (broad), 60.0, 106.9, 110.6. 111.2, 126.9, 
128.9, 137.7, 138.3, 140.6, 143.6, 148.0, 155.9, 158.3, 159.1. 

MS (%): 377 (parent+1, 100). 
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Anal. Calc'd. for C 22 H 24 N 4 0 2 *3/4H 2 0: C 67.76, H 6.59, N 14.37. Found: C 
67.65, H 6.25, N 14.44. 

EXAMPLE g 

6-{4-r2-<4-m-Tolvl-oioerazin-1-vn-ethvI1-nhenv1>-Dvridin> 2-vlamine: Prepared 
5 as in Example 1, using (3-tolyl)piperazine, in 60% yield, mp 158-160°C. 

'H-NMR (CDCI 3 , 6): 2.32 <s, 3H>, 2.69 (m, 4H), 2.89 <m, 2H), 3.23 <m, 4H), 
4.52 (bs, 2H), 6.43 <d, J = 8, 1H), 6.6-6.8 <m, 3H), 7.07 (d, J = 8, 1H>, 7.16 (m, 
1 H), 7.29 <m, 2H), 7.48 (t, J = 8, 1H), 7.86 <m, 2H>. 

13 C-NMR (CDCI3, 6): 21.8, 33.4, 49.2, 53.3, 60.3, 106.9, 110.7, 113.2, 
10 116.9, 120.6, 126.9, 128.9, 137.7, 138.3, 138.8, 140.8, 151.4, 156.0, 158.2. 
MS (%): 373 (parent + 1). 

Anal. Calc'd. for C 24 H 28 N 4 1/4H 2 0: C 76.46, H 7.62, N 14.86. Found: C 
76.45, M 7.43, N 14.66. 

EXAMPLE 9 

15 6-<4-{2-t4-(3-Trifluoromethv1-Dhem 

Prepared as in Example 1, using <3~trifluoromethylphenyl)piperazine, in 62% yield, 
mp 189-191°C. 

'H-NMR (CDCl 3 , 6): 2.68 (m, 4H), 2.88 (m, 2H>, 3.26 (m, 4H), 4.51 (bs, 2H), 
6.43 (d, J = 8, 1H), 7.0-7.4 (m, 7H), 7.47 (t, J = 8, 1H), 7.86 (m, 2H). 
20 ? 3 C-NMR (CDCI 3 , 6): 33.4, 48.7, 53.0, 60.2, 106.9, 110.7, 112.0, 112.1, 

115.7, 115.8, 118.6, 122.5, 126.2, 126.9, 128.9, 129.5, 131.2, 131.6, 137.7, 
138.3, 140.7, 151.4, 156.0, 158.2. 

MS (%): 427 (parent-*- 1, 41). 

Anal. Calc'd. for C 24 H 25 F 3 N 4 : C 67.59, H 5.91, N 13.14. Found: C 67.30, 
25 H 5.95, N 13.28. 

EXAMPLE 10 

1-(4-{2-f4-(6-Amino-Dvridin-2-vh-Dhenvn-ethvll-Dioerazin-1-vn-ethanone: 
Prepared as in Example 1, using N-acetylpiperazine, in 47% yield, mp 201-203°C. 
'H-NMR (CDCI3, 6): 2.08 (s, 3H), 2.49 (m, 4H), 2.62 (m, 2H), 2.82 (m, 2H), 
30 3.47 (m, 2H), 3.64 (m, 2H) f 4.47 (bs, 2H), 6.43 (d, J = 8, 1H), 7.05 (d, J = 8, 1H), 
' 7.1-7.2 (m, 2H), 7.47 (t, J = 8, 1H), 7.84 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 21.3, 33.3, 41.4, 46.3, 52.7, 53.3, 60.1, 106.9, 
110.7, 126.9, 128.9, 137.7, 138.3, 140.6, 156.0, 158.2, 168.9. 
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MS (%): 325 <parent+1, 100). 

Anal. Calc'd. for C 19 H 2 «N 4 0: C 70.34, H 7.46, N 17.27. Found: C 70.21, 
H 7.77, N 17.10. 

EXAMPLE 1 1 

5 1-(4-(2-r4M6-Amino-Dvridin>2-vn-Dhenvl1-ethvn.DiDBra7in-i .y|)-2-methnw- 
ethanone: Prepared as in Example 1 , using 4-(2-methoxyacetyl)piperazine, in 53% 
yield, mp 148-1 50°C. 

'H-NMR <CDCI 3 , 6): 2.49 <m, 4H), 2.61 <m, 2H), 2.83 (m, 2H), 3.40 <s, 3H>, 
3.48 (m, 2H), 3.65 (m, 2H), 4.08 (s, 2H), 4.53 <bs, 2H), 6.41 (d, J = 8, 1H), 7.03 
10 (d, J = 7, 1H), 7.24 <m, 2H), 7.46 (t, J = 8, 1H), 7.83 <m, 2H). 

13 C-NMR (CDCI 3 ,tf>: 33.2,41.8,44.9, 52.8, 53.4, 59.0, 60.0, 71.8, 106.9, 
110.7, 126.9, 128.9. 137.7, 138.3, 140.5, 155.9, 158.3, 167.4. 
MS <%): 355 (parent+1, 100). 

Anal. Calc'd. for C 20 H 2fl N 4 0 2 : C 67.77, H 7.39, N 15.81. Found: C 67.80, 
15 H 7.66, N 15.79. 

EXAMPLE 12 

l-(4-f2-f4-(6-Amino-pvri^ 
ethanone: Prepared as in Example 1 , using 4-(2-phenoxyacetyl)piperazine, in 57.5% 
yield, mp 127-130°C. 
20 'H-NMR (CDCI 3 , 6): 2.49 (m, 4H), 2.60 <m, 2H), 2.81. (m, 2H), 3,59 (m. 2H), 

3.65 (m, 2H), 4.51 (bs, 2H), 4.68 (s, 2H), 6.43 (d, J = 8, 1 H), 6.8-7.0 (m, 3H), 7.05 
(d, J = 8, 1H), 7.2-7.4 (m, 4H), 7.47 (t, J = 8, 1H), 7.83 (m, 2H). 

13 C-NMR (CDCI3, 6): 33.2, 42.1, 45.4, 52.7, 53.3, 60.0, 67.7, 106.9, 
110.7, 114.6, 121.7, 126.9, 128.9, 129.6, 137.7, 138.3, 140.5, 155.9, 157.8, 
25 158.2. 166.4. 

MS (%): 417 (parent + 1, 100). 

Anal. Calc'd. for C 2S H 28 N 4 0 2 -1/4H 2 0: C 71.32, H 6.82, N 13.31. Found: C 
71.55, H 6.93, N 13.25. 

EXAMPLE 13 

30 (4-f2-f4-(6-Amino-Dvndin-2-vn-Dhenvn-ethvl}-ni n erazin-1-vn-cvcloDentvl- 
* methadone: Prepared as in Example 1 , using 4-(cyclopentanecarbonyl)piperazine, in 
53.5% yield, mp 185-187°C. 
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'H-NMR <CDCI 3 , 6): 1 .55 <m, 2H), 1 .74 <m, 2H), 1 .79 <m, 4H), 2.48 <m, 4H), 
2.63 <m, 2H>, 2.83 <m, 3H>, 3.53 <m, 2H>, 3.65 <m, 2H), 4.51 <bs, 2H>, 6.42 (d, 
J = 8, 1H), 7.03 <d, J = 7, 1H), 7.25 (m, 2H), 7.46 <t, J = 8, 1H), 7.83 <m, 2H). 

13 C-NMR (CDCI 3 , 6): 26.0, 30.1 , 33.3, 41 .0, 41 .8, 45.5, 52.9, 53.6, 60.1 , 
5 106.9, 110.7, 126.9, 128.9, 137.7, 138.3, 140.6, 156.0, 158.2, 174.5. 

MS {%): 379 (parent+1, 100). 

Anal. Calc'd. for C 23 H 30 N 4 0 3/4H 2 0: C 70.47, H 8.10, N 14.29. Found: C 
70.40, H 7.91, N 14.02. 

10 6-{4-r2-(5-M ethvl-2.5-diaza-bicvclor2.2.11h^ 

vlamine : Prepared as in Example 1 , using 5-methyl-2,5-diazabicyclo[3.3.1 ]heptane, 
in 29% yield, mp 132°C (dec.) as the hydrochloride salt. 

FAB MS (%): 309 (parent, 4), 279 (7), 167 (18), 149 (100), 1 13 (19). 
Anal. Calc'd. for C 10 H 24 N 4 3HCI: C 53.34, H 6.83, N 13.10. Found: C 
15 53.61, H 6.94, N 12.05. 

6-(4-{2-l4-(4 -Phenvl-thiazol-2-vn-DiDerazin-1-vl1-ethvl>-Dhenvl)-Dvridin-2- 
vlamine : Prepared as in Example 1 , using N-(4-phenyl-2-thiazolyl)piperazine, in 30% 
yield, mp 158-161 °C. 
20 'H-NMR (CDCI 3 , 6): 2.65 (m, 4H), 2.87 (m, 2H), 3.58 (m, 6H), 4.50 (bs, 2H), 

6.42 (d, J = 8, 1 H), 6.76 (s, 1 H), 7.04 (d, J = 7, 1 H), 7.2-7.4 (m, 5H), 7.47 (d, J = 8, 
1H), 7.85 (m, 4H). 

13 C-NMR (CDCI3, 6): 33.3, 48.4, 52.4, 60.2, 101.5, 107.0, 110.7, 126.1. 
126.9, 127.6, 128.5, 128.9, 129.3, 135.1, 137.6, 138.4, 140.6, 151.9, 155.9, 
25 158.2, 160.9, 171.0. 

MS (%): 442 (parent* 1, 100). 

Anal. Calc'd. for C 2a H 27 N 5 S 1 /4H 2 0: C 70.02, H 6.21, N 15.70. Found: C 
69.92, H 6.18, N 15.31. 

EXAMPLE IS 

30 2-(4-{2-r4-(6-Amino-Dvridin-2-vl)- Dhenvn>ethvl)-piDerazin-1-vl)-1-Dhenvl- 
* ethanone : Prepared as in Example 1 , using N-(benzoylmethyl)piperazine, in 66% 
yield, mp 225 °C (dec.) as the hydrochloride salt. 
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'H-NMR (CDCI3, 6): 2.8-3.2 (m, 10H), 3.56 <m, 2H), 3.88 (s, 2H), 6.48 <m, 
1H), 6.99 <m, 1H), 7.2-7.6 <m, 6H>, 7.82 <m, 2H), 7.93 (m ( 2H). 

,3 C-NMR <CDCI 3 , 6): 31.6 f 42.4, 51.7, 52.6, 54.1, 59.2, 63.6, 107.6, 

110.6. 127.1, 128.0, 128.7, 129.0, 129.6, 133.5, 135.7, 137.2, 138.9, 139.1, 
5 154.8, 158.1, 170.5. 

MS <%): 401 (parent + 1, 100). 

Anal. Calc'd. for C 2S H 2e N 4 0 3HCI 3H 2 0: C 53.24, H 6.61, N 9.93. Found: 
C 53.39, H 6.21, N 10.06. 

EXAMPLE 17 

10 6-(4-r2-(4-lsobutvl-DiperazinO-v»-ethvl1-Dhenvl)-Dvridin-2-vlamine- Prepared 

as in Example 1, using N-isobutylpiperazine, in 44.5% yield, mp 85-88 °C. 

'H-NMR <CDCI„ 6): 0.88 (d, J = 7, 6H>, 1.77 <m, 1H), 2.11 <d, J = 7, 2H), 
2.5-2.7 <m, 10H), 2.83 <m, 2H), 4.49 <bs, 2H), 6.40 <d, J =8, 1 H>, 7.03 <d, J = 7.5, 
1H), 7.24 (m, 2H), 7.45 (t, J = 8, 1H), 7.82 (m, 2H). 

15 ,3 C-NMR (CDCI3, 6): 20.9, 25.3, 33.2, 53.0, 53.3, 60.2, 66.7, 106.9, 

110.7, 126.9, 128.9, 137.65, 138.4, 140.7, 156.0, 158.3. 
MS (%): 339 (parent* 1 , 42). 

Anal. Calc'd. for C 21 H 30 N 4 1 /2H a O: C 72.58, H 8.99, N 16.12. Found: C 
72.98, H 9.12, N 16.44. 

20 r EXAMPLE 18 

6-f4-f2M1.2,3 J 4-Tetrahvdro-naDhthalen-2-vla mino)-ethvl1-Dhenvl^nvridin-2- 
vlamine : Prepared as in Example 1, using 2-aminotetralin, in 18% yield, mp 320- 
322 °C as the hydrochloride salt. 

'H-NMR <CD,0D, 6) hydrochloride salt: 1.8-2.0 (m, 2H), 2.4-2.5 (m, 4H), 
25 2.9-3.0 (m, 2H), 3.1-3.2 (m, 3H), 6.99 (d, J = 8, 1H), 7.1-7.2 <m, 5H), 7.59 <m, 2H), 
7.83 (m, 2H), 7.9-8.0 <m, 1H). 

,3 C-NMR (CDCI3, 6): 15.5, 27.2, 28.4, 33.2, 56.2, 66.9, 112.0, 112.9, 
127.5, 127.9, 128.8, 129.8, 130.3, 131.2, 133.0, 136.0, 141.7, 145.9. 
MS (%): 344 (parent + 1, 100). 
30 Anal. Calc'd. for C 23 H 25 N 3 2HCM/2H 2 0: C 64.94, H 6.63, N 9.88. Found: 

C 64.87, H 6.83, N 9.86. 
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EXAMPLE 19 

g-(DjbenzYlarp'ng)ethYl)phenYl)-PYritf»n-2-Ylamine: Prepared as in Example 1 , 
using dibenzylamine, in 14% yield, mp 206-208 °C as the hydrochloride salt. 

'H-NMR (CD 3 OD, 6) hydrochloride salt: 2.91 (t, J — 7 t 2H), 3.80 (t, J = 7, 2H), 
5 4.24 (bs, 4H), 6.97 <d, J = 8, 1H), 7.15 <d, J = 7, 1H), 7.4-7.5 <m, 12H), 7.74 (m, 
2H), 7.97 (dd, J = 7,8, 1H). 

,3 C-NMR (CDCI 3 ,tf): 39.9, 52.1 , 63.6, 1 1 1 .8, 112.5, 128.2, 130.3, 130.7, 
130.9, 131.1, 131.3, 132.4, 144.8, 145.9, 148.5, 156.7. 

MS (%): 309 (4), 215 (25), 198 (100), 155 (22), 135 (13), 119 (47), 103 

10 (21). 

Anal. Calc'd. for C„H 27 N 3 3HCI: C 64.48, H 6.01 , N 8.36. Found: C 64.84, 
H 6.31, N 9.07. 

EXAMPLE 20 

6-{4-f2-(8-Aza-SDiro[4.5]dec-8-v»-ethvn-Dhenvl>-Dvridin-2-vlamine: Prepared 
15 as in Example 1, using 8-Aza-spiro[4.5]decane, in 63% yield, mp 130-132°C. 

1 H-NMR (CDCI 3 , 6)1 1 .3-1 .7 (m, 1 2H), 2.47 <bs, 4H>, 2.59 (m, 2H), 2.86 (m, 
2H), 4.49 (bs, 2H), 6.42 (d, J = 8, 1H), 7.04 (d, J = 7.5, 1H), 7.2-7.3 (m, 2H), 7.46 
(t, J =8, 1H), 7.83 (m, 2H). 

,3 C-NMR (CDCI 3 . 6): 24.3, 33.5, 37.5, 38.0, 40.7, 51.5, 60.8, 106.8, 
20 110.7, 126.8, 128.9, 137.6, 138.3, 141.1, 156.1, 158.2. 
MS (%): 336 (parent + 1, 79). 

Anal. Calc'd. for C 22 H 29 N 3 .1 /4H 2 0: C 77.72, H 8.75, N 12.36. Found: C 
77.74, H 8.74, N 12.41. 

EXAMPLE ?1 

25 6-f4-r2-(4-Dimethvlamino-DiDeridin-1-vl)-ethvl1-Dhenvn-Dvridin-2-vlamine: 
Prepared as in Example 1 , using 4-(N,N-dimethylamino)piperidine, in 60% yield, mp 
174-176°C. 

'H-NMR (CDCI 3 , 6): 1 .5-1 .6 (m, 2H), 1 .8 (m, 2H), 2.0 <m, 2H), 2.29 (s, 6H), 
2.60 (m, 2H), 2.80 (m, 2H), 3.15 (m, 2H), 3.4-3.5 (m, 1H), 4.51 (bs, 2H, NH), 6.41 
30 (d, J=8, 1H), 7.04 (d, J = 7, 1H), 7.24 (m, 2H), 7.46 (t, J = 8, 1H), 7.82 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 28.1, 33.6, 41.5, 53.1, 60.4, 62.3, 106.9, 110.7, 
126.8, 128.9, 137.6, 138.3, 141.0, 156.1, 158.2. 

MS (%): 325 (parent* 1, 100), 280 (45), 197 (65). 
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Anal. Calc'd. f r C 3 3H M N 3 -1/2H 2 0: C 72.03, H 8.77, N 16.80. F und: C 
72.09, H 8.57, N 16.86. 

EXAMPLE 22 

6W4-[2-(1.3-PihvdrQ-isQindol-2-vl)-ethvfI-Dhenvl>-ovridin-2-vlaminft» Prepared 
5 as in Example 1, using dihydroisoindole, in 19% yield, mp 140-143°C. 

'H-NMR (CDCI 3 , 6): 2.97 (m, 4H>, 4.00 (bs, 4H), 4.51 (bs, 2H), NH), 6.42 
<d, J = 8, 1H), 7.06 <d, J = 8, 1H), 7.20 (m, 4H), 7.32 (m, 2H), 7.47 (t, J = 8, 1H), 
7.86 (m, 2H>. 

13 C-NMR (CDCI 3 ,4): 35.5, 57.8, 59.2, 106.9, 110.8, 122.3, 126.7, 126.9, 
10 128.9, 137.7, 138.3, 139.9, 140.8, 156.1, 158.2. 

MS (%): 316 (parent+1, 92), 197 <43), 132 (100). 

Anal. Calc'd. for C 21 H 21 N 3 -1/2H 2 0: C 77.75, H 6.84, N 12.95. Found: C 
78.03, H 6.78, N 12.58. 

EXAMPLE 23 

15 2-(4-(2-f4-(6-Amino-pvridin-2-vl>-^^ 

9C9t amide: Prepared as in Example 1 , using 4-<N-isopropylacetamido)piperazine, in 
78% yield, mp 163-1 65°C. 

'H-NMR (CDCI 3 , 6): 1.14 (d, J = 6, 6H), 2.55 (m, 8H), 2.6 tm, 2H), 2.75 (m, 
2H), 2.96 (s, 2H), 4.07 (hp, J = 6, 1 H), 4.52 (bs, 2H, Nil), 6.42 (d, J = 8, 1 H), 6.92 
20 (m, 1H), 7.03 <d, J = 7, 1H), 7.24 (m, 2H), 7.46 (t,. J = 8, Ifl), 7.82 (m, 2H). , t 

13 C-NMR (CDCI 3 , 6): 22.8, 33.4, 40.7, 53.2, 53.4, 60.2, 61.6, 106.9, 
110.7, 126.9, 128.9, 137.7, 138.3, 140.7, 156.0, 158.2, 169.1. 
MS {%): 382 (parent+1, 100), 198 (75). 

Anal. Calc'd. for C 22 H 31 N 6 0: C 69.26, H 8.19, N 18.36. Found: C 68.97, 
25 H 8.36, N 18.58. 

EXAMPLE 24 

(4-f2-l4-(6-Amino>Pvridin-2-vl)-ohenvll-ethvl }-DiDera2in-1-vn-acetin acidethvl 
esier: Prepared as in Example 1, using 4-(N-carboethoxymethyl)piperazine, in 16% 
yield, as a low-melting sold. 
30 ^-NMR (CDCI 3 , 6): 1 .26 (t, J = 7, 3H), 2.5-2.7 (m, 10H), 2.83 (m. 2H), 3.20 

~<s, 2H>, 4.17 (q, J = 7, 2H>, 4.49 (bs, 2H), 6.41 (d, J = 8, 1H), 7.04 (d, J = 7, 1 H), 
7.25 <m, 2H), 7.46 (t, J = 7, 1H), 7.82 <m, 2H). 
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13 C-NMR (CDCI3, 6): 14.25, 33.3, 52.9, 53.0, 59.6, 60.2, 60.6, 106.9, 
110.7, 126.8, 128.9, 137.6, 138.3, 140.8, 156.0, 158.2, 170.3. 
IR (cm. 1 , KBr): 1740 (C=0). 

MS (%): 369 (parent+1, 100), 197 (35), 185 (70), 119 (38). 
5 HRMS (%): 369.23070 (parent+1, 100, calculated 369.22905). 

EXAMPLE 25 

f4-{2-r4-(6-AminQ-pvridin-2-vl)-DhenvM-ethvn-Diperazin-1-vl)-Dhenvl- 
methanone : Prepared as in Example 1 , using (N-benzoyl)piperazine, in 43% yield, mp 
125-127°C. 

10 'H-NMR <CDCI 3 , 6): 2.4 <m, 2H), 2.5-2.7 (m, 4H>, 2.85 <m, 2H), 3.5 (m, 2H), 

3.8 (m, 2H), 4.53 <bs, 2H), NJdh 6.41 (d, J = 8, 1H), 7.03 <d, J = 7, 1H), 7.24 <m, 
2H), 7.38 <m, 5H), 7.45 {t, J = 8, 1 H), 7.83 (m, 2H). 

13 C-NMR <CDCI 3 ,<y): 33.2,60.1, 106.9, 1 10.7, 1 26.9, 1 27.1 , 1 28.5, 1 28.9. 
129.7, 135.8, 137.7, 138.3, 140.5, 155.9, 158.3. 170.3. 
15 MS <%): 387 (parent+1. 92), 203 (35), 105 (100). 

Anal. Calc'd. for C 24 H M N 4 0 1/4H 2 0: C 73.72, H 6.83, N 14.33. Found: C 
73.96, H 6.88, N 14.39. 

EXAMPLE 36 

6-{4-r2-(3-Phenvl-Pvrrolidin-1-vn-e thvll-phenvl}-nvridin-2-vlamine: Prepared 
20 as in Example 1, using 3-phenylpyrrolidine, in 54% yield, mp 100°C (dec.) as the 
hydrochloride salt. 

'H-NMR as the hydrochloride salt (MeOD, 6): 2.2-2.6 (m, 2H), 3.2-3.4 (m, 
5H), 3.5-3.7 (m, 2H), 3.7-4.0 (m, 2H), 6.99 (d, J =8, 1 H>, 7.1 7 (d, J =7, 1H), 7.3- 
7.5 <m, 5H), 7.59 <m, 2H>, 7.83 (m, 2H), 7.97 (t, J = 8, 1H). 
25 13 C-NMR (CDCI3, 6): (the aliphatic and some of the aromatic carbons are 

doubled, possibly due to restricted rotation) 31.9, 32.7, 32.8, 34.2, 55.0, 56.5, 
56.9, 57.5,60.6, 60.9, 111.9, 112.9, 128.4, 128.6, 128.7, 128.9, 130.0, 131.2, 
131.9, 139.8. 140.8, 141.6, 145.9, 147.8, 156.8. 

MS (%): 344 (parent+1, 100), 197 (26), 160 (40). 
30 Anal. Calc'd. for C„H 25 N 3 2HCI 5/4H 2 0: C 62.94, H 6.77, N 9.57. Found: 

* C 62.90, H 6.93, N 9.46. 
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EXAMPLE 27 

6-(4-(2-[4-(1 -Phenyl- 1 H-tetrazol-5-vl>-pjperazin-1 -vl1-ethvll-nhenvl)-pvridin-2- 
vlamine: Prepared as in Example 1 , using 4-<N-phenyltetrazol-5-yl)piperazine, in 50% 
yield, mp 212-214°C. 
5 'H-NMR <CDCI 3 , tf): 2.55 <m, 4H>, 2.64 (m, 2H), 2.80 (m, 2H), 3.28 <m, 4H), 

4.52 (bs, 2H, NH), 6.42 (d, J — 8, 1 H). 7.04 (d, J = 7, 1 H), 7.23 <m, 2H), 7.4-7.6 <m, 
6H), 7.81 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 33.2, 48.7, 52.1, 60.0, 107.0, 110.7, 123.7, 123.8, 
126.9, 128.9, 129.7, 129.9, 130.1, 135.0, 137.7, 138.4, 140.5, 155.9, 157.5, 
10 158.2, 160.8. 

MS <%): 427 (parent+1, 100), 197 (85). 

Anal. Calc'd. for C 24 H 2e N e 1/2H 2 0: C 66.19, H 6.25, N 25.73. Found: C 
66.03, H 6.24, N 25.88. 

EXAMPLE 28 
15 2-J2-F4-(6-Amino-Pvridirv2-vn^^ 

carboxvlic acid: Prepared as in Example 1, using 3-carboxy(1 , 2,3,4- 
tetrahydroisoquinoline), in 17% yield, mp 1 10°C (dec.) as the hydrochloride salt. 

'H-NMR (CDCI3, 6): 2.9-3.1 (m, 6H), 3.7 (m, 1H), 4.4 (m, 2H), 4.54 (bs, 2H, 
NH), 6.43 (d, J = 8, 1H), 7.0-7.2 <m, 4H>, 7.05 (d, J = 7, 1H), 7.28 (m, 2H), 7.47 

20 (t, J = 8, 1H), 7.86 <m, 2H). ..... , 

13 C-NMR (CDCI 3 , 6): 31.6, 34.8, 47.2, 55.9, 65.3, 107.0, 110.7, 126.1, 
126.2, 127.0, 129.1, 133.1, 134.8, 138.1, 138.2, 138.4, 155.8, 158.3, 173.1. 
MS <%): 374 (parent+1, 81), 197(100). 

Anal. Calc'd. for C 23 H 23 N 3 0 2 HCI 1/4H 2 0: C 60.13, H 6.47, N 9.1 5. Found: 
25 C 60.54, H 6.07, N 8.78. 

EXAMPLE 39 

4-(2-[4-(6-Amino-Pvridin-2-vl)-phenvH-ethvl}-ninft razine-l .carboxvlic acid (4- 
cnlorp-pheoyll-arnide: Prepared as in Example 4, using 4-chlorophenylisocyanate, in 
75.5% yield, mp 160-162°C. 
30 'H-NMR (CDCI3, 6): 2.49 <m, 4H), 2.60 (m, 2H), 2.80 (m, 2H), 3.47 (m, 4H), 

* 4.69 (bs, 2H, NM), 6.40 <d, J =8, 1 H), 6.96 (d, J = 7, 1H), 7.1-7.4 (m, 6H), 7.44 (t, 
J =8, 1H), 7.73 (m, 2H). 
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,3 C-NMR (CDC1 3 , 6): 33.0. 43.7. 52.7. 60.0. 107.3, 110.9. 121.4. 121.5. 
127.0, 127.9. 128.7. 128.9. 137.7. 137.8, 138.6. 140.4. 155.3, 155.9. 158.4. 
MS (%): 436 (parent+1, 24), 283 (27), 155 950), 119 (100). 
Anal. Calc'd. for C 24 H 26 N g OCI: C 66.1 2, H 6.01 , N 1 6.06. Found: C 65.92, 
5 H 6.21, N 16.18. 

EXAMPLE 30 

4-{2-f 4-(6-Amino-Dvrid in-2-vn-phenvn>ethvl}-DiDerazine- 1 -carboxvtic acid p- 

tolvl-amide : Prepared as in Example 4, using 4-methylphenylisocyanate, in 79% 

yield, mp 160-162°C. 
1 0 'H-NMR (CDCI 3 . 6): 2.28 (s, 3H). 2.52 (m. 4H). 2.64 <m, 2H). 2.82 (m, 2H). 

3.49 (m, 4H), 4.52 (bs, 2H, NH), 6.42 (d, J = 8. 1H), 6.44 <m, 1H), 7.0-7.1 and 7.2- 

7.4 (m, 6H), 7.47 (d, J = 8. 1H). 7.84 (m. 2H). 

13 C-NMR (CDCI 3 , &): 20.8, 33.25,44.1, 52.8, 60.1, 107.0, 110.7, 120.3, 

126.9, 128.9, 129.4, 136.4, 137.7. 138.4. 140.6, 155.2, 155.9, 158.2. 
15 MS (%): 416 (parent-!- 1 , 71), 283 (100), 2332 (73), 197 (70), 1 19 (53), 99 

(66). 

Anal. Calc'd. for C 26 H 29 N 6 0: C 72.26, H 7.03, N 16.85. Found: C 72.07, 
H 7.13, N 16.99. 

EXAMPLE 31 

20 4-{2-r4-(6-Amino-Dvridin-2-vn-Dhe nvl1>ethvl}-piperazine-1 -carboxvlic acid (4- 

methoxv-PhenyD-amide : Prepared as in Example 4, using 4- 
methoxYphenylisocyanate, in 80% yield, mp 182-184°C. 

'H-NMR (CDCI 3 , 6): 2.53 (m, 4H), 2.66 (m, 2H). 2.83 (m, 2H), 3.49 (m, 4H), 
3.75 (s, 3H), 4.57 (bs, 2H, NH), 6.42 (d, J =8. 1H). 6.80 (m, 2H>, 7.02 (d, J = 7, 
25 1H), 7.1-7.3 (m, 4H), 7.47 (t, J =8, 1H), 7.80 (m, 2H>. 

"C-NMR (CDCI3, 6): 33.1, 44.0, 52.7, 52.8, 60.1, 107.1, 110.8, 114.1, 
122.4, 122.6, 126.9. 128.9. 131.9, 137,7, 138.5. 140.5. 155.7, 155.9, 158.3. 
MS (%>: 432 (parent+1, 15.5). 283 (20). 155 (50), 119 (100), 103 (47). 
Anal. Calc'd. for C^H^NgC^ 1/4H 2 0: C 68.86, H 6.82, N 1 6.06. Found: C 
30 68.80, H 6.80, N 16.20. 
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EXAMPLE 32 

4-f 2-f4-f 6-Amino-Dvridin-2-vl)-Dhenvn-ethvl\-DiDBrazinQ.1 -carboxvlic aciri 
cvclohexvlamide: Prepared as in Example 4, using cyclohexylisocyanate, in 79% 
yield, mp 180-182°C. 
5 'H-NMR (CDCI 3 , 6): 1.1 <m, 3H), 1 .3 (m, 2H), 1 .8 <m, 3H), 2.0 (m, 2H), 2.48 

(m, 4H>, 2.63 <m, 2H), 2.82 <m, 2H), 3.36 (m, 4H>, 3.63 (m, 1H), 4.30 <d, J = 5, 
1H, NH>, 4.54 <bs, 2H, Nfcl>, 6.41 (d, J = 8, 1H), 7.03 (d, J = 8, 1H>, 7.25 (m, 2H>, 
7.46 (t, J = 8,1H), 7.82 <m, 2H>. 

13 C-NMR (CDCI 3 , 6): 25.1. 25.7, 33.3, 34.0, 43.7, 49.4, 52.8, 60.2, 106.9, 
10 110.7, 126.9, 137.6, 138.4, 140.6, 155.9, 157.0, 158.2. 

MS (%): 408 (parent* 1, 55). 283 (100), 224 (50), 197 <60>, 119 (44). 

Anal. Calc'd. for C 24 H 33 N S 0 1/4H 2 0: C 69.96, H 8.19, N 17.00. Found: C 
70.13, H 8.32, N 17.19. 

EXAMPLE 33 

15 4-(2-f4-(6-Amino-pyridin-2-vl)-Dhenvll-ethvtl-oiDerazine-1-ca rboxvHc aciri 

phenyl ester: Prepared as in Example 4, using phenyl chloroformate, in 19% yield, 
mp 102-104°C. 

^-NMR (CDCI3, 6): 2.57 (m, 4H), 2.69 (m, 2H). 2.83 (m, 2H), 3.6-3.8 (m, 
4H), 4.52 (bs, 2H, NM>, 6.42 (d, J = 8, 1H), 7.1-7.4 (m, 7H), 7.48 (t, J=8, 1H), 
20 7.85 (m, 2H). ; . 

,3 C-NMR (CDCI3, 6): 33.3, 44.0, 44.5, 52.5, 53.0, 60.2, 107.0. 110.7, 
121.7, 125.3. 127.0, 128.9, 129.3, 137.7, 138.4, 140.6, 151.4, 153.7, 155.95, 
158.2. 

MS (%): 403 (parent+1, 100), 219 (90), 197 (77). 
25 Anal. Calc'd. for C 24 H 2e N 4 0 2 : C 71.62, H 6.51, N 13.92. Found: C 71.23, 

H 6.55, N 14.01. 

EXAMPLE 34 

6-(4-(2-f4-(1-Phenyl-1H^m»dazol-2-v»-Diperazin-1- vn-ethvl!-nhenvl)-pvridin-2- 
ylamine: Prepared as in Example 1 , using (N-phenylimidazol-2-yl)piperazine, in 63% 
30 yield, mp 140-1 42 °C. 

'H-NMR (CDCI3, 6): 2.49 <m, 4H), 2.60 (m, 2H), 2.76 {m, 2H), 3.07 (m, 4H), 
4.55 (bs, 2H, NM>. 6.39 (d, J = 8, 1H), 6.84 (s, 2H), 7.01 (d, J = 7. 1H), 7.22 <m, 
2H), 7.3-7.6 (m, 6H), 7.80 (m, 2H). 
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13 C-NMR (CDCI 3 , 6): 33.3,49.6,52.7,60.6,106.9, 110.6, 118,3,123.8, 
125.4, 126.8, 127.2, 128.9, 129.4, 137.6, 138.3, 140.75, 151.3, 156.0, 158.3. 
MS (%): 425 (parent* 1, 100), 241 (33), 197 (40), 184(32), 172(55), 160 

(38). 

5 Anal. Calc'd. for C 2fl H 28 N 6 -1 /4H 2 0: C 72.79, H 6.70, N 19.59. Found: C 

72.63, H 6.56, N 19.66. 

EXAMPLE 35 

6-r4-(2-Phenethvlamino-ethvl)-Dhenvll-Dvridin-2-vlamine: Prepared as in 
Example 1, using benzylamine, in 38% yield, mp 212-21 5°C as the hydrochloride 
10 salt. 

'H-NMR (CD 3 OD, 6) hydrochloride salt: 3.04 (m, 2H), 3.14 (m, 2H), 3.30 (m, 
4H), 6.99 (d, J=8, 1H), 7.17 (d, J = 7, 1H), 7.2-7.4 (m, 5H), 7.55 <m, 2H), 7.83 (m. 
2H). 7.97 (m, 1 H). 

13 C-NMR <CDCI 3 , 6): 33.0, 33.4, 1 1 1 .9, 1 1 2.9, 1 28.3, 1 28.9, 1 29.8. 1 30.0, 
15 131.1, 132.0, 137.8. 141.7, 145.9. 147.9, 156.8. 

MS (%): 318.3009 (parent + 1, 100, calculated 318.19702). 
Anal. Calc'd. for C 21 H 23 N 3 2HCI H 2 0: C 61.77, H 6.66, N 10.29. Found: C 
61.49, H 6.67, N 10.35. 

EXAMPLE 36 

20 1 -(3-{2-r4-(6-Amino-Dvridin-2-vn-Dhe nvl1-ethvl>>3-aza-bicvclof 3. 1 .01hex-6-vl)- 

3-phenvl-urea : Prepared from the final compound in Example 2, using 
phenylisocyanate, in 67% yield, mp 192-194°C. 

'H-NMR (CDCI 3 , 6): 1 .59 (m, 2H>, 2.52 (m, 2H), 2.65 (m, 2H>, 2.78 (m, 2H), 
3.30 (m, 2H), 3.34 (m, 1H), 6.50 <d, J = 8, 1H), 6.97 (m, 2H), 7.2-7.4 (m, 6H), 7.48 
25 (t, J = 8, 1H), 7.74 (m, 2H). 

13 C-NMR (CDCI 3 , 6)i 25.8, 31.8, 35.9, 55.9, 58.5, 108.5, 111.2, 120.4, 
123.6, 128.0,129.8, 129.9, 139,1, 139.7, 140.7, 142.1, 157.2, 158.9, 160.9. 
MS (%): 414 (parent+1, 100), 226 (40), 149 (81), 127 (63). 
Anal. Calc'd. for C^H^O: C 72.61, H 6.58, N 16.94. Found: C 72.34, 
30 H 6.24, N 17.00. 
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EXAMPIE 37 

f3-{2-f4-(6-Amino>Pvridin-2-vO-phenvll-Qthvl}- 3-a2a-bicvclor3.1.01hex-fi-vl)- 
dimethvl-amine : Prepared from the final compound in Example 2, using 
formaldehyde in formic acid at 80°C for 2.5 hr, in 56.5% yield, as an amorphous 
5 solid. 

'H-NMR (CDCI 3 , 6): 1.47 <m, 2H>, 1.89 (m, 1H), 2.31 (s, 6H), 2.41 <m, 2H), 
2.66 Im, 2H), 2.74 <m, 2H), 3.08 (m, 2H), 4.52 <bs, 2H, NH), 6.42 <d, J = 8, 1H), 
7.05 <d, J = 7, 2H>, 7.24 <m, 2H), 7.47 (t, J = 8, 1 H>, 7.83 (m, 2H). 

U C-NMR (CDCI3, 6): 24.8, 35.3, 45.1, 48.3, 55.0, 57.4, 106.8, 110.7, 
10 459.7, 128.8, 137.5, 138.3, 141.1, 156.1, 158.2. 

MS (%): 323 (parent+1, 7), 167 (35), 149 (100), 113 (37). 

Anal. Calc'd. for C 20 H 2e N 4 3HCI H 2 0: C 53.40, H 6.45, N 12.45. Found: C 
53.44, H 7.03, N 12.32. 

EXAMPLE 38 

15 N-(3-( 2-f4-(6-Amino-pyrtdin-2-vD-phen vl l-ethvl}-3- aza-bicvclor3. 1 .01hex-6-vl)- 

3-(4-f|uofQ-phenyl)-acetamide: Prepared from the final compound in Example 2, 
using 4-fluoro phenyl acetic acid coupling mediated by N-ethyl, N-(3- 
dimethylaminopropyDcarbodiimide, in 38% yield, mp 161-163°C. 

1 H-NMR (CDCI3, 6): 1 .42 (m, 2H>, 2.36 <m, 2H), 2.63 (m, 2H), 2.70 (m, 2H), 
20 2,88 (m,1H), 3.15 <m, 2H), 3.45 (s, 2H),,4.51 (bs,,2H, NH>, 5.49.(bs, 1H, NH), 
6.42 <d, J = 8, 1H), 7.0-7.3 (m, 7H), 7.46 (t, J = 8, 1H), 7.80 (m, 2H). 

13 C-NMR (CDCI3, 6): 24.3, 30.5, 35.1, 42.8, 54.4, 56.7, 106.9, 110.7, 
115.6, 115.9, 126.7, 128.8, 130.8, 130.9, 137.4, 138.3, 141.0, 156.0, 158.2, 
160.4, 163.7, 171.5. 
25 MS (%>: 431 (parent+1, 100), 226 (33), 197 (60 ), 109 (60). 

Anal. Calc'd. for C 26 H 27 FN 4 0 1/2H 2 0: C 71.05, H 6.42, N 12.75. Found: 
C 71.14, H 6.53, N 12.60. 

EXAMPLE 39 

6-(4-/2-f4-(3-Phenvl-allvl)-Diperazi n-1-vH-ethvl>-Dhenvl)-Dvridin-2-vlamine : 
30 Prepared as in Example 1, using (3-phenyl-allyl)-piperazine, in 67% yield, mp 249- 
* 255°C (hydr chlorid salt). 
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l H-NMR as the hydrochloride salt (CDCI 3 /MeOD, 6): 3.27 (m, 2H), 3.56 (m, 
2H>, 3.7-4.0 <m, 8H), 4.08 <d, J = 7, 2H) f 6.34 (m, 2H>, 6.95 <m, 2H), 7.1 1 <d, J = 7, 
1H>, 7.33 (m, 2H), 7.51 (m, 3H), 7.79 <m, 2H), 7.93 (dd, J = 7,8, 1H). 

13 C-NMR (CDCI 3 , 6): 27.1,31.1,57.0,58.1,59.9,112.0, 113.2,116.5, 
5 128.4, 1218.5, 128.8, 129.0, 131.9, 136.4, 141.0, 143.2, 145.8, 147.8, 150.3, 
156.8. 

MS (%): 399 (parent+1, 54), 149 (77), 119 (93), 117 (100). 

Anal. Calc'd. for C 2e H 30 N 4 3HCI 1/2H 2 0: C 60.41, H 6.63, N 10.84. Found: 
C 60.79, H 6.65, N 10.67. 
10 EXAMPLE 40 

6-f4-{244-<3-Phenvl-DroDvl)-DiDerazin-1-vn-ethvl}-Dhenvlt-Dvridm-2-vlamine: 
Prepared as in Example 1 , using (3-phenyl-propyD-piperazine, in 64% yield, mp 258- 
264°C (hydrochloride salt). 

1 H-NMR (CDCI 3 , 6): 1.83 (qn, J =8, 2H), 2.54 (m, 2H), 2.6-2.8 (m, 12H), 
1 5 2.83 (m, 2H), 4.47 <bs, 2H, Nfcl), 6.42 (d, J =8, 1H>, 7.05 (d, J = 7, 1H), 7.1-7.3 (m, 
7H), 7.46 (t, J = 8, 1H), 7.82 (m, 2H). 

13 C-NMR (CDCI3, 6): 28.6, 33.3, 33.7, 53.2, 58,0, 60.3, 65.8, 106.8, 
110.7, 125.8, 126.8, 128.3, 128.4, 128.9, 137.6, 138.3, 140.9, 142.1, 156.1, 
158.2. 

20 MS (%): 401 (parent+1, 10), 167 (21), 149 (100), 113 (24). - . 

Anal. Calc'd. for C 2e H 32 N 4 3HCI 5/2H 2 0: C 56.27, H 7.26, N 10.10. Found: 
C 56.35, H 7.47, N 9.72. 

EXAMPLE 41 

4-{2-f4-(6-A mino-Dvridin-2-vl)-Dhenvl1-Qthvl}-Dioera2ine-1 -carboxvlic acid (3.4- 
25 dimethvl-ohenvD-amide : Prepared as in Example 4, using 3,4- 
dimethylphenylisocyanate, in 90% yield, mp 122-125°C. 

'H-NMR (CDCI 3 , 6): 2.1 5 (s, 3H), 2.1 8 (s, 3H), 2.47 (m, 4H), 2.65 (m, 2H), 
2.85 (m, 2H), 3.55 (m, 4H), 4.55 (bs, 2H, NH), 6.35 (s, 1H), 6.42 (d, J = 8, 1H), 
7.0-7.3 (m, 5H), 7.47 (t, J = 8, 1H), 7.82 (m, 2H). 
30 13 C-NMR (CDCI 3 , 6): 19.0, 19.9, 33.2, 44.1, 52.8, 60.1, 104.0, 110.7, 

' 117.7, 121.7, 126.9, 128.9, 129., 131.4, 136.6, 137.0, 137.6, 138.4, 140.6, 
155.2, 155.9, 158.2. 

MS (%): 430 (parent+1 , 41), 283 (100), 246 (58), 197 (81), 99 (76). 
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Anal. Calc'd. for C 2C H 31 N 5 0: C 72.70, H 7.27. N 16.30. Found: C 72.51, 
H 7.33, N 16.06. 

EXAMPLE 42 
1-(4-(2-[4-(6-Amino-Pvridin-2-vl)-pte^ 
5 phenvh-ethanone: Prepared as in Example 5, using 4-chlorophenylacetic acid, in 
38% yield, mp 205 °C (dec, hydrochloride salt). 

'H-NMR (CDCI 3 , 6): 2.37 <m, 2H), 2.49 (m, 2H), 2.59 (m, 2H), 2.62 (m, 2H), 
3.45 (m, 2H), 3.6 (m, 2H), 3.67 (s, 2H), 4.86 (bs, 2H, Ntf), 6.42 <d, J = 8, 1 H), 7.01 
<d, J = 7, 1H), 7.1-7.3 <m. 6H>, 7.47 (dd, J = 7,8, 1H), 7.79 (m, 2H). 
10 13 C-NMR (CDCI 3 , SV. 33.1, 40.0, 41.7, 45.9, 52.6, 53.0, 59.8, 107.2, 

110.7, 127.0, 128.5, 128.8, 130.0, 130.8, 122.7, 133.5, 137.3, 138.6, 140.5, 
155.6, 158,2, 169.0. 

MS (%): 435 (parent* 1, 100), 251 (49), 197 (61), 119 (62). 
Anal. Calc'd. for C w H 27 N,C(0-1/4H a 0: C 68.33, H 6.31, N 12.75. Found: 
15 C 68.59, H 6.13, N 12.53. 

EXAMPLE 43 

8-(2-[4-(6-Amino-Pvridin-2-vl)-Phenvll-ethv |}-3-ben Z vl-1.3.8-triaza- 
gpirof4 t g)decane-2 f 4-dipne: Prepared as in Example 1 , using 3-benzyM ,3,8-triaza- 
spiro[4.5]decane-2,4-dione (prepared as described in WO 95/1 2577 (1 995)), in 42% 
20 yield, mp190°C (dec., as the hydrochloride salt). 

'H-NMR (CDCI 3 , 6): 1.62 (m, 2H), 2.11 (m, 2H), 2.23 (m, 2H), 2.63 (m, 
2H), 2.82 (m, 2H>, 2.95 (m, 2H), 4.50 (bs, 2H, NH>, 4.63 (s, 2H), 6.41 (d, J = 8, 
1H), 7.04 (d, J = 7, 1H), 7.2-7.4 <m, 7H), 7.46 (dd, J = 7,8, 1H), 7.83 (m, 2H). 

13 C-NMR (CDCI3, 6): 33.2, 33.4, 42.1, 49.0, 60.1, 60.2, 106.9, 110.7, 
25 126.9, 127.8, 128.3, 128.7, 128.9, 136.1, 167.7, 138.4, 140.7, 155.9, 156.8, 
158.2, 176.0. 

MS (%>: 456 (parent + 1, 100), 272 (81), 197 (79), 119 (35). 
Anal. Calc'd. for Ca 7 H 29 N 5 0 2 -1/2H 2 0 (analyzed as the free base): C 69.8 1 , H 
6.51, N 15.07. Found: C 69.94, H 6.52, N 1 5.00. 
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EXAMPLE 44 

3-{2-r4-(6-Amino-Dvhdin-2-vl)-Dhenvl]-ethvn-3-aza-bicvclof3.2.11oct-8- 
vlamine : Prepared as in Example 2, using 3-aza-bicyclof3.2.1]oct-8-ylamine t- 
butyfcarbamate followed by removal of the t-butylcarbamate group, in 83% yield, mp 
5 235 °C (dec, as the hydrochloride salt). 

'H-NMR (CDCI 3 , 6): 1 .69 (m, 4H), 1 .82 (m, 2H), 2.59 (m, 6H>, 2.75 <m, 2H), 
2.97 <m, 1H), 4.53 (bs, 2H, NH>, 6.39 <d. J = 8, 1H), 7.03 (d, J = 7, 1H>, 7.24 <m, 
2H), 7.43 (dd, J = 7,8, 1H), 7.82 <m, 2H). 

13 C-NMR <CDCI 3 , 6): 26.9, 33.2, 39.2, 52.1 r 54.1, 59.7, 106.8, 110.65. 
10 126.6, 128.9,139.3,138.3,141.6,156.1,158.2. 

MS <%>: 323 (parent + 1, 10), 167 (24), 149 (100), 113 (27). 
Anal. Calc'd. for C ao H 20 N 4 HCI 7/4H 2 0 CH 2 CI 2 : C 53.06, H 6.89, N 1 1.79. 
Found: C 53.35, H 7.07, N 11.79. 

EXAMPLE 45 

15 4-{2-f4-f6-Amino-Dvridin-2-vn-Dhenvn-ethvl)-Diperazine-1 -carboxvlic acid m- 

tolvl-amide : Prepared as in Example 3, using 3-to!ylisocyanate, in 85% yield, mp 88- 
94°C. 

'H-NMR (CDCI 3 , 6): 2.30 (s, 3H), 2.52 (m, 4H), 2.64 (m, 2H), 2.83 (m, 2H), 
3.50 <m, 4H), 4.54 (bs, 2H, NtL>, 6.42 (d, J = 8, 1H), 6.48 (s, 1H), 6.83 (d, J = 7, 
20 1H>, 7.04 (d, J = 7, 1H), 7.1-7.3 (m, 4H), 7.47 (t, J = 8, 1H), 7.83 (m, 2H). 

"C-NMR (CDCI 3 , 6): 21.5, 33.2, 44.1, 52.8, 60.1, 107.0, 110.7, 117.1, 

120.8. 123.9, 126.9, 128.7, 128.9, 137.7, 138.4, 138.7, 138.9, 140.6, 155.1. 

155.9, 158.2. 

MS (%): 416 (parent+1, 33), 283 (100), 232 (60), 197 (95). 
25 Anal. Calc'd. for C 25 H 29 N 5 0: C 72.26, H 7.03, N 1 6.85. Found: C 72.08, 

H 7.08, N 16.74. 

EXAMPLE 46 

f3-{2-l4-(6-A mino-pvridin-2-vl)-Dhenvn-ethvll-3-a2a-bicvclof3.1.01hex-6>vl)- 
phenethvl-amine : Prepared using the final product of Example 2, by reaction with 
30 phenylacetaldehyde and sodium cyanoborohydride in methanol, in 41% yield, mp 
1 65 °C (dec, as the hydrochloride salt. 
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'H-NMR (CDCI3, 6): 1.43 (m, 2H>, 2.4 <rn, 3H), 2.6 <m, 2H>, 2.8 (m, 4H), 
2.92 <m, 2H), 3.09 (m, 2H), 4.51 (bs, 2H, NfcL), 6.41 (d, J = 8. 1 H), 7.04 (d, J = 7, 
1H), 7.1-7.3 (m, 7H), 7.43 <t, J=8, 1H), 7.82 <m, 2H). 

13 C-NMR (CDCI3, 6): 24.4, 35.0, 36.1, 39.0, 50.6, 55.0, 57.3, 106.9, 
5 110.7, 126.1, 126.8, 128.5, 128.7, 128.9, 137.6, 138.35, 140.0, 140.7, 156.0, 
158.2. 

HRMS (%): Calc'd. for C 2e H 30 N 4 : 399.2549. Found: 399.2534. 

EXAMPLE 47 

4-(2-[4-(6-Amino-pvridin-2-vl)-Dhenvn>ethvt}-D iD9razine- 1 -carboxvlic arifl 
10 benzvlamide : Prepared as in Example 3, using benzyl isocyanate, in 60% yield, mp 
172-175°C. 

'H-NMR (MeOD, CDCI 3 , 6): 2.48 <m, 4H), 2.63 (m, 2H), 2.80 (m, 2H), 3.39 
(m, 4H), 4.37 <s, 2H), 4.61 (bs for NH 2 , partly exchanged), 5.03 (m, IMH, partly 
exchanged), 6.41 <d, J = 8, 1H), 6.99 (d, J = 7, 1H), 7.1-7.3 <m, 7H), 7.45 <t, J = 8, 
15 1H), 7.76 (m, 2H). 

,3 C-NMR {CDCI3, 6)1 33.1, 43.6, 44.8, 52.8, 60.1, 107.1, 110.8, 126.9, 
127.3, 127.7, 128.6, 128.9, 137.7, 138.5, 139.3, 140.5, 155.9, 157.7, 158.3. 
MS (%): 416 (parent + 1, 60), 283 (100), 232 (56), 197 (80), 99 (70); 
Anal. Calc'd. for C26H 2B N 5 0"1/4H 2 0: C 71 .49, H 7.28, N 1 6.67. Found: C 

20 71.45,, H 7.06..N, 16.67. ...... , . 

EXAMPLE 48 

6-f4-(2-f4-r 1 -(4-Fluoro-Dhenvl)-1 H-tetr azol-5.yl1-Dioerazin-1 -vl}-ethvl)-phenvn- 
pyridin-2-vlamine : Prepared as in Example 1 , using K4-fluoro-phenyl>-1 H-tetrazol-5- 
yllpiperazine, in 20% yield, mp 185-1 87 °C. 
25 'H-NMR (CDCI,, 6): 2.58 (m, 4H), 2.67 (m, 2H), 2.81 <m, 2H), 3.28 (m, 4H), 

4.51 <bs, 2H, NJd), 6.45 (d, J = 8, 1H), 7.06 (d, J = 7, 1H), 7.2-7.3 (m, 4H), 7.49 (t, 
J = 8, 1H), 7.60 (m, 2H), 7.85 (m, 2H). 

13 C-NMR <CDCI 3 , 6): 33.2, 48.7, 52.1, 60.0, 106.9, 110.7, 116.8, 117.1, 
125.8, 125.9, 126.9, 128.9, 131.0, 137.7, 138.4, 140.4, 155.9, 157.6, 158.2, 
30 161.1, 164.5. 

MS (%): 445 (parent+1, 85), 197 (80), 119 (100), 103 (84). 

Anal. Calc'd. for C 24 H 25 N 8 F: C 64.85, H 5.67, N 25.21 . Found: C 64.63, 
H 5.75, N 25.36. 
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EXAMPUE 4 9 

6-(4-{2-[4-c/5-(4-Phenvl-cvclohexvl)-DjDeraz inO-vl1-ethvl^phenvl^Dvridin-2- 
vlamine : Prepared as in Example 1 , using c/s-(4-phenyl-cyclohexyl)-piperazine, in 
46% yield, mp 127-130°C. 
5 ^-NMR (CDCI 3 , 6): 1.58 <m, 4H>, 1.95 <m, 4H), 2.27 <m, 1H), 2.6-2.8 <m, 

10H), 2.83 <m, 2H>, 4.50 <bs, 2H, NH>, 6.42 (d, J = 8, 1H), 7.06 (d, J = 7, 1H), 7.2- 
7.3 <m, 7H), 7.47 (t, J = 8, 1H), 7.85 (m, 2H). 

13 C-NMR (CDCI 3 ,<«: 28.0, 28.4,33.4,42.8,49.8, 53.8, 59.1, 60.5, 106.9, 
110.7, 125.7, 126.8, 127.1, 128.2, 128.9, 129.2, 137.6, 138.3, 141.0, 147.1, 
10 156.1, 158.2. 

MS (%): 441 (parent+1, 59), 257 (75), 197 (40), 91 (100). 

Anal. Calc'd. for C 29 H„N 4 0 1/4H 2 0: C 78.25, H 8.27, N 12.59. Found: C 
78.30, H 8.22, N 12.70. 

EXAMPLE 5Q 
15 6-(4-{2W4-fra/7S-(4-Ptenvl^vclcte^ 

vlamine : Prepared as in Example 1 , using fra/)s-(4-phenyl-cyclohexyl)-piperazine, in 
54% yield, mp 178-180°C. 

'H-NMR (CDCI 3 , 6): 1 .49 (m, 4H), 2.03 (m, 4H), 2.47 (m, 2H), 2.65 (m, 8H), 
2.85 (m, 2H),4.50 <bs. 2H, NH), 6.42 (d, J = 8, 1H), 7.05 <d, J =7, 1H), 7.1-7.2 (m, 
20 7H), 7.47 (t, J =8, 1H), 7.84 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 28.9, 33.3, 33.5, 44.1 , 49.1 , 53.5, 60.4, 63.3, 106.9, 
110.7, 126.0, 126.8, 126.9, 128.3, 128.9, 137.6, 138.3, 140.9, 146.9, 156.0, 
158.2. 

MS (%): 441 (parent + 1, 89), 257 (90), 197 (40), 91 (100). 
25 Anal. Calc'd. for C 29 H 30 N 4 O 1/4H 2 0: C 78.25, H 8.27, N 12.59. Found: C 

77.98, H 8.25, N 12.60. 

EXAM PUE 51 
(3-{2-r4-(6-Amino-Dvrid in-2-vl)-^^ 
ohenvl-proovD-amine hydrochloride salt : Prepared from the final compound in 
30 Example 2, using 3-phenylpropionaldehyde via reductive amination using sodium 
cyanoborohydride in methanol, in 27% yield, mp 160-163°C as the hydrochloride 
salt from 1 ,2-dichloroethane. 
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'H-NMR (CDCI 3 , 6): 1.44 <m, 2H>, 1.83 <qn, 2H), 2.43 (m, 3H>, 2.6-2.8 <m, 
8H), 3.09 (m, 2H), 4.54 (bs; 2H, Nfcl), 6.43 (d, J = 8, 1H), 7.07 <d, J = 7, 1 H), 7.1- 
7.3 <m, 7H), 7.48 (t, J = 8, 1H>, 7.85 <m, 2H>. 

13 C-NMR (CDCI 3 , 6): 24 .4, 31.5, 33.6, 35.2 f 39.0, 49. 1 , 55.0, 57.3, 1 06.8, 
5 110.7, 125.8, 126.7, 128.3, 126.4, 128.9, 137.5, 138.3, 141.0, 142.1, 156.1, 
158.2. 

MS (%): 413 (parent-*- 1, 70), 226 (73), 197 (66), 91 (100). 

Anal. Calc'd. for C 27 H 32 N 4 2HCI.2H 2 0'1/2C 2 H 4 CI 2 : C 58.90, H 7.06, N 9.81. 
Found: C 59.19, H 7.18, N 9.46. 
10 EXAMPLE 52 

2-(3-f2-[4-(6-ArTiinp-pyridin-2- 
yleminQl-Pcetam'de: Prepared from the final compound in Example 2, using 
iodoacetamide, in 39.5% yield, mp 140°C (dec). 

*H-NMR (CDCI 3 , 6): 1.51 (m, 2H), 2.41 (m, 1 H), 2.50 (m, 2H), 2.65 (m, 2H), 
15 2.75 (m, 2H), 3.05 (m, 2H), 3.25 (s, 2H), 6.49 (d, J = 8, 1H), 6.96 (d, J = 7, 1H), 
7.24 (m, 2H), 7.48 (dd, J = 7,8, 1H), 7.74 (m, 2H). 

,3 C-NMR (CDCI3, 6): 25.3, 35.7, 40.6, 56.1, 58.6, 60.1, 108.5, 111.1, 
128.0, 129.8, 139.2, 139.7, 141.9, 157,1, 161.0, 177.0. 

HRMS (%): 352 (parent+1, 43), 155 (47), 119 (100), 103 (54). 

20 EXAMPLE §3 . _ . .... v. 

6-K-<2-f4-f2M4-F1uo^ 

ylamine: Prepared as in Example 1, using (4-fluoro)phenethyl-piperazine, in 35% 
yield, mp 165-1 67 °C. 

1 H-NMR (CDCI3, 6): 2.5-2.7 (m, 12H), 2.7-2.9 (m, 4H), 4.51 (bs, 2H, NH). 
25 6.42 <d, J=8, 1H), 6.95 (m, 2H), 7.05 (d, J = 8, 1H), 7.14 (m, 2H>, 7.25 (m, 2H), 
7.47 (t, J = 8, 1H), 7.83 (m, 2H). 

,3 C-NMR (CDCI3, 6): 32.8, 33.3, 53.1, 60.3, 60.5, 106.9, 110.7, 115.0, 
115.3, 126.8, 128.9, 130.0, 130.1, 135.9, 136.0, 137.6, 138.3, 140.9, 156.1, 
158,2, 159.8, 163.0. 
30 MS (%): 405 (parent+1, 92), 221 (100), 197 (53), 123 (75). 

Anal. Calc'd. for C^H^FN, 1/4H 2 0: C 72.61, H 7.31, N 13.55. Found: C 
72.74, H 7.05, N 13.22. 
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EXAMPLE 54 

6-(4-{244-(1-Methvl'2-DhBnvl^thvl>-pinerazin-1-vn-ethvl}-Dhenvh-Dvridin-2- 
vlamine : Prepared as in Example 1 , using 1 -methyl-2-phenyl-ethyl-piperazine. in 30% 
yield, mp 252-256°C as the hydrochloride salt. 
5 'H-NMR (CDCI 3 , 6): 0.95 (d, J = 6, 3H), 2.41 (m, 1H), 2.5-2.7 (m, 10H), 2.83 

(m, 3H), 3.04 (m, 1H), 4.54 <bs, 2H, NH), 6.41 (d, J =8, 1H), 7.04 (d, J = 7, 1H), 
7.1-7.3 <m, 7H), 7.46 (t. J = 8, 1H), 7.84 <m, 2H). 

,3 C-NMR (CDCI 3 , 6): 14.4, 33.4, 39.3, 48.3, 53.6, 60.4, 61.3, 106.9, 
110.7, 125.8, 126.9, 127.0, 128.2, 128.9, 129.3, 137.6, 138.3, 140,6, 140.9, 
10 156.1, 158.3. 

MS (%): 401 (parent+1, 64), 309 (35), 217 (40). 197 (34), 91 (100). 

Anal. Calc'd. for C 29 H 32 N 4 3HCI H a 0: C 59.15, H 7.06, N 10.61. Found: C 
59.07, H 7.22, N 10.46. 

EXAMPLE 55 

15 6W4^f2-f4-(1.2.3 J 4-Tetrahvdrc^phthalen-2'Vl)-piperazin-1-vl1^ethvl}-Dhenvl)> 
pvridin-2-vlamine : Prepared as in Example 1 , using 4-(1 , 2,3, 4-tetra hydro-naphtha len- 
2-yD-piperazine, in 33% yield, mp >220°C as the hydrochloride salt. 

1 H-NMR (CDCI 3 , 6): 1.65 (m,1H), 2.1 5 (m, 1 H), 2.6-3.0 (m, 1 7H), 4.52 (bs, 
2H, NH), 6.41 (d, J = 8, 1H), 7.09 (m, 5H), 7.26 (m, 2H), 7.46 (t, J = 8, 1H), 7.84 

20 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 26.1 , 29.4, 32.0, 33.3, 49.1 , 53.5, 60.3, 60.4, 106.9, 
110.7, 125.7, 125.8, 126.9, 128.5, 128.9, 129.5, 135.9, 136.4, 137.6, 138.3, 
140.9, 156.1, 158.2. 

MS (%): 413 (parent+1, 30), 229 (65), 197 (30), 131 (100). 
25 Anal. Calc'd. for C^H^N^ 3HC1: C 62.13, H 6.76, N 10.73. Found: C 

62.44, H 7.1 1, N 10.49. 

EXAMPLE 56 

N-( 1 -{ 2-r4-(6-Amino-Pvridin-2-v»-Dhenvll-ethvl}-pvrrolidin-3-vl)-2-(4-f luoro- 
phenvD-acetamide : Prepared from (1-{2-[4-(6-amino-pyridin-2-yl)-phenyl]-ethyl}- 
30 pyrrolidin-3-yl)-2-amine, using 4-fluorophenylacetic acid coupling mediated by N- 
ethyl, N-(3-dimethylaminopropyl)carbodiimide, in 55% yield, mp 90°C (dec). 



BNSDOCID- <WO 973687 1A1 I > 



WO 97/36871 



PCT/IB97/00132 



-53- 

'H-NMR <CDCI 3 . 6): 1 ;54 (m, 2H), 2.24 (m, 3H), 2.53 (m, 1 H), 2.72 (m, 2H), 
2.79 (m, 2H), 2.98 (m, 1 H>, 4.5 <m, 2H), 6.1 9 (m, 1 H), 6.40 (d, J = 8, 1 H), 7.02 <m, 
3H), 7.20 <m, 4H), 7.46 <t, J = 8, 1H), 7.82 <m, 2H). 

,3 C-NMR (CDCI 3 ,tf>: 32. 1 , 34.6, 42.7,48.6. 52.8, 57.2, 60.6, 107.0, 1 10.7, 
5 115.5, 115.7, 126.9, 128.8, 130.8, 130.9, 137.8, 138.4, 140.2, 155.8, 158.3, 
160.8, 163.2, 170.2. 

MS (%): 419 (parent + 1, 43), 391 (38), 167 (40), 149 (100), 119 (46), 113 

(73). 

HRMS: Calc'd. for C^Hje^OF: 419.2247. Found: 419.2266. 
10 EXAMPLE 57 

8-(2-[4-(6-AminQ-PVfidin-2-vl)-Dhenvn-ethvl}-3 -Dhenethvl-l,3.8-triaza- 
spiror4.51decane-2.4-dione: Prepared as in Example 1, using 3-phenethyM ,3,8- 
triaza-spiro[4.5]decane-2,4-dione, in 45% yield, mp 1 76-1 80°C as the hydrochloride 
salt. 

1 5 'H-NMR (CDCI 3 , 6): 1 .51 <m, 2H), 2.02 (m, 2H), 2.23 <m, 2H), 2.63 (m, 2H), 

2.82 (m, 2H), 2.92 (m, 4H>, 3.73 (t, J = 7, 2H), 4.54 (bs, 2H, NH>, 6.42 (d, J =8, 
1H), 7.05 (m, 2H), 7.2-7.3 (m, 5H), 7.47 (t, J =8, 1H), 7.83 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 33.2, 33.3, 33.8, 39.5, 49.0, 59.7, 60.1, 106.9, 
110.7, 126.6, 126.9, 128.5, 128.9, 129.0, 137.7, 138.4, 140.7, 156.0, 156.8, 
20 158.3, 176.1. . 

MS <%): 470 (parent* 1, 70), 360 (67), 340 (100), 338 (75), 332 (55). 
Anal. Calc'd. for C M H 31 N 5 0 2 1/2H 2 0: C 70.27, H 6.74, N 14.63. Found: C 
70.16, H 6.65, N 14.85. 

EXAMPLE 58 

25 8-f2-r4-(6-Amino-Dvridin-2-vl)-Dhenvn-Bthvl^8 -a2a-bicvclor3.2.11oct-3. 
ylamine: Prepared as in Example 1 , using 8-aza-bicyclo[3.2.1]oct-3-ylamine as th 
t-butyl carbamate, followed by deprotection using trifluoroacetic acid, in 67% yield, 
mp >300°C as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1 .45 (m, 4H), 1 .54 (m, 2H), 1 .68 (m, 2H), 1 .91 (m, 2H), 
30 2.63 (m, 2H), 2.78 (m, 2H), 2.93 (m, 1H), 3.29 (m, 2H), 4.50 (bs, 2H, NH), 6.39 
(d, J = 8, 1H), 7.03 (d, J = 7, 1H), 7.24 (m, 2H), 7.45 (t, J=8, 1H), 7.81 (m, 2H). 

13 C-NMR (CDCI3, 6): 26.9, 35.6, 41.2, 43.0, 53.3, 58.8, 106.8, 110.7, 
126.7, 128.9, 137,5, 138.3, 141.1, 156.0, 158.2. 
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MS (%): 323 <parent+1, 23), 197 (25), 149 (36), 109 <57), 95 (100). 
Anal. Calc'd. for C 20 H 28 N 4 HCI 3/2H 2 0 CH 2 CI 2 : C 53.57, H 6.85, N 11.90. 
Found: C 53.90, H 7.09, N 12.14. 

EXAMPLE 59 

5 4.AminQ-1-{ 2-^4-(6-aminO'Pwidin-2-vl)-phenvl^ethvl)-piperidine-4-ca^boxvlic 
acid benzvlamide : Prepared as in Example 1 , using 4-amino-piperidine-4-carboxylic 
acid benzylamide, mp >240°C (dec.) as the hydrochloride salt. 

1 H-NMR (CDCI 3 , tf): 1 .47 (m, 2H), 2.36 <m, 4H), 2.64 (m, 2H), 2.87 (m, 2H), 
2.92 <m, 2H>, 4.42 <d, J = 6, 2H), 4.47 <s, 2H), 6.42 (d. J=8, 1H), 7.05 (d, J = 7, 
10 1H), 7.2-7.4 (m, 7H), 7.47 (t, J =8, 1H), 7.83 (m, 2H>, 8.02 (bs, 1H, Nil). 

13 C-NMR (CDCI 3 , 6): 33.1, 34.8, 43.2, 48.9, 55.1, 60.3, 107.1, 110.9, 
126.9, 127.3, 127.6, 128.6, 128.9, 137.7, 138.5, 140.5, 156.0, 158.3, 177.0. 
MS (%): 430 (parent* 1, 100), 197 (47), 133 962). 

Anal. Calc'd. for C 26 H 31 N B O HCI 5/4H 2 0 CH 2 CI 2 : C 56.55, H 6.42, N 12.21. 
15 Found: C 56.88, H 6.84, N 1 2.09. 

EXAMPLE 60 

6-f4-<2-r4-f2-Amin o-ethvl)-oioerazin-1>vl1-ethvU-phenvl)-ovridin-2-vlamine: 
Prepared as in Example 1 , using <2-amino-ethyl)-piperazine as the t-buty (carbamate, 
followed by deprotection using trifluoroacetic acid in methylene chloride, in 90% 
20 yield, as a hygroscopic solid as the trifluoroacetate salt. 

'H-NMR (CDCI 3 , 6): 1 .93 <m, 2H), 2.3-2.5 (m, 14H), 2.81 (m, 2H), 4.50 (bs, 
2H, NH>, 6.40 (d, J =8, 1H>, 7.03 (d, J = 7, 1 H), 7.23 (m, 2H), 7.45 <t, J = 8, 1H), 
7.81 <m, 2H). 

13 C-NMR (CDCI3, 6): 33.3, 53.2, 60.4, 1 06.9, 1 1 0.7, 1 26.8, 1 28.9, 1 37.6, 
25 138.3, 140.9, 156.0, 158.2. 

MS {%): 326 (parent + 1 , 8), 167 <25), 149 (100), 133 (45), 119 (28), 113 

(25). 

HRMS. Calc'd. for C 19 H 27 N 5 : 326.2345. Found: 326.2340. 

EXAMPLE 61 

30 2-Amino-1-(4-f2-r4-(6-am ino-Dvridin-2-vl)-phenvl1-ethvll-piperazin-1-yl)-3' 
Dhenvl-Dropan-1 -one : Pr pared from the title compound in Example 3B, using t-BOC 
ph nylalanine coupling mediated by N-ethyl, N-(3-dimethylaminopropyl)carbodiimide, 



9736871 A1 I > 



WO 97/36871 



PCT/IB97/00132 



-55- 

in 68% yield, follow d by deprot ction using trifluoroacetic acid in methylene 
chloride in 78% yield, mp 230°C (dec.) as the hydrochloride salt from ethyl ether. 

'H-NMR (CDCI 3 , 6): 1 .89 <m, 1 H), 2.31 <m, 2H>, 2.50 <m, 3H), 2.74 <m, 3H), 
2.90 (m, 1H), 3.10 <m, 1H) ( 3.31 <m, 1H), 3.5.37 (m, 2H), 3.94 (m, 1H>, 4.59 (bs, 
5 2H, NH), 6.39 (d, J = 8, 1H), 7.02 (d, J = 7, 1H>, 7.1-7.3 (m, 7H), 7.44 <t, J = 8, 1H), 
7.82 (m, 2H>. 

13 C-NMR (CDCI 3 , 6): 33.1, 41.9, 45.2, 52.5, 52.8, 59.9, 107.0, 110.6, 
126.9, 128.6, 128.8, 129.4, 137.6, 137.7, 138.3, 140.5, 155.8, 158.3, 173.0. 
MS (%): 430 (parent+1, 23), 167 (26), 149 (100), 133 (72), 113 (25). 
10 HRMS: Calc'd. for C„H 31 N 5 0 3HCI 5/4H 2 0: C 56.19, H 6.99, N 11.70. 

Found: C 56.55, H 6.73, N 1 1 .32. 

EXAMPLE 62 

f2-[4M6-Amino-Pvridirv2-vl)-^^ 
Yl)-aming: Prepared as in Example 1, using (8-benzyl-8-aza-bicyclo[3.2.1]oct-3-yl)- 
1 5 amine, mp 260°C (dec.) as the hydrochloride salt. 

'H-NMR <CDCI 3 , 6): 1 .45 (m, 3H), 1 .53 (m, 2H), 1 .72 (m, 2H>, 1 .97 (m, 2H), 
2.7-2.9 (m, 4H), 3.18 (m, 2H), 3.54 (s, 2H), 4.49 (bs, 2H, NH), 6.41 (d, J =8, 1H), 
7.04 (d, J = 7, 1H), 7.2-7.4 (m, 7H), 7.46 (t, J=8, 1H>, 7.83 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 27.0, 36.5, 38.3, 48.1, 48.9, 55.5, 58.5, 106.9, 
20 110.8, 126.6, 126.9, 1 28.1 , 128.5, 1 28.9, 1 37.7, 1 38.3, 1 40,3,.. 1 40.7, 156.0, 
158.2. 

MS (%): 413 (parent+1, 6), 200 (40), 133 (28), 91 (100). 

Anal. Calc'd. for C„H„N 4 -3HCI H 2 Or C 60.06, H 6.91, N 10.38. Found: C 
60.33, H 6.82, N 10.39. 
25 EXAMPLE S3 

1 -( 1 -f 2-f4-(6-Amino-Dvridin-2-vh-oh envn-ethvl}-oiDeridin-4-vl)-3-Dhenvl-ur«a- 
Prepared as in Example 1, using 4-(phenylureido)-piperidine, mp >280°C as the 
hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1.41 (m, 2H), 1.93 (m, 2H>, 2.17 (m, 2H), 2.585 (m, 
30 2H), 2.79 <m, 2H), 2.92 (m, 2H), 3.60 (m, 1H>, 6.39 (d, J = 8, 1H), 6.92 (m, 2H), 
' 7.2-7.4 (m, 7H), 7.42 (t, J = 8, 1H), 7.69 (m, 2H). 

13 C-NMR (CDCI 3 , MeOD, 6): 31.9, 32.8, 46.2, 52.4, .60.1, 107.3, 110.9, 
.1 19.0, 122.4, 127.0, 128.8, 137.8, 138.6, 139.3, 140.0, 155.6, 155.9, 158.5. 
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MS (%): 416 (parent* 1, 78), 323 (52), 232 (50), 197 (100), 133 (82), 119 
(79), 103 (69). 

Anal. Calc'd. for C^H^NsC) 2HCI 1 /2H 2 0 3/4CH 2 CI 2 : C 55.11, H 6.02, N 
12.48. Found: C 55.34, H 6.05, N 12.14. 

5 5XAMPIE 64 

1-M-f2-r4-(6-Amino-pvridirv2-vl)-^ 
Prepared as in Example 1 , using 4-(benzylureido)-piperidine, in 24% yield, mp 1 20 °C 
(dec.) as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1 .42 <m, 2H), 1 .93 (m, 2H>, 2. 1 6 <m, 2H>, 2.58 <m, 2H), 
1 0 2.7-2.9 <m, 4H), 3.60 (m, 1 H), 4.32 (d, J = 5, 2H), 4.48 (bs, 2H, NH), 4.90 (m, 1 H), 
6.41 (d, J=8, 1H),7.03(d, J = 7, 1H), 7.1-7.3 <m, 7H), 7.46 <t, J = 8, 1H),7.81 (m, 
2H). 

13 C-NMR (CDCI V 6): 32.7, 33.4, 44.5, 47.1, 52.3, 60.2, 106.9, 110.8, 
126.9, 127.3, 127.5, 128.6, .128.9, 137.7, 138.6, 139.2, 140.6, 156.0, 157.5, 
15 158.2. 

MS <%): 430 (parent* 1, 10), 155 (50), 135 (28), 119 (100), 103 (55). 
Anal. Calc'd. for C„H 31 N e O 2HCI H 2 0: C 60.00, H 6.78, N 13.45. Found: 
C 60.23, H 6.57, N 13.29. 

EXAMPIE 65 
.20 . N-M-{2-r4-(6-Amino-pvridin-2^ 

ohenvD-acetamide : Prepared as in Example 1 , using 4-((4-fluorophenyl)acetamido)- 
piperidine, in 35% yield, mp 170°C (dec.) as the hydrochloride salt. 

1 H-NMR (CDCI 3 , 6): 1 .37 (m, 2H), 1 .88 (m, 2H), 2. 1 4 (m, 2H), 2.59 (m, 2H), 
2.77 (m, 2H>, 2.83 (m, 2H), 3.50 (s, 2H), 3.79 (m, 1H), 4.46 (bs, 2H, NH), 5.23 (d, 
25 J = 7, 1H),6.42 (d, J =8, 1 H), 7.02 (m, 3H), 7.2-7.3 (m, 5H), 7.46 (dd, J = 7,8, 1H), 
7.81 (m, 2H). 

13 C-NMR (CDCI 3f 6): 32.0, 33.5, 43.0, 46.5, 52.2, 60.2, 106.9, 110.7, 
115.7, 115.95, 126.8, 128.9, 130.8, 130.9, 137.6, 138.3, 140.7, 156.0, 158.2, 
170.0. 

30 MS (%): 433 (parent* 1, 70), 155 (48), 119 (100), 103 (61). 

Anal. Calc'd. for C 2e H 29 N d OF 2HCI 3/4H 2 0: C 60.17, H 6.31, N 10.80. 
Found: C 60.56, H 6.24. N 10.75. 
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EXAMPLE 66 

(2-f4-(6-AminQ-Dvridin-2-vl)-DhBnvll-ethvl)-(8-aza-hipvclof3.2.1toct-3-vi)- 
amine : Prepared as in Example 1 , using N-benzyl-(8-aza-bicyclo r 3.2. 1 loct-3-yl)-amine 
followed by debenzylation using ammonium formate and 10% palladium-on-carbon 
5 in ethanol, in 71 % yield, mp 1 70°C (dec.) as the hydrochloride salt. 

1 H-NMR <CDCI„ 6): 1 .24 <m, 2H>, 1 .58 (m, 2H), 1.7-1 .9 (m, 4H), 2.7-2.9 (m, 
4H>, 3.54 <m, 2H), 4.10 <m, 1H), 4.49 <bs, 2H, NH), 6.41 (d, J = 8, 1H), 7.04 (d, 
J >7, 1H) f 7.2-7.3 (m, 2H>, 7.46 (m, 1H), 7.82 <m, 2H). 

13 C-NMR (CDCI 3 , 6): 29.1, 36.4, 40.7, 47.9 r 19.0, 54.2, 106.9, 110.8, 
10 126.9, 128.9, 137.7, 138.4, 140.5, 156.0, 158.2. 

MS {%): 323 (parent* 1, 66), 199 (55), 133 (81), 110 (100). 
Anal. Calc'd. for C 20 H 2B N 4 2HCI 2H a O 1 /4CH 2 CI 2 : C 53.73, H 7.24, N 12.38. 
Found: C 53.48, H 7.23, N 12.04. 

EXAMPLE 67 

1 5 6-f4-f2-(4-Amino-Dioeridin-1-vl>-et hvl1-ohenvl}-Dvridin-2-vlflminR- Preparedas 

in Example 1 , using 4-<t-butoxycarbonyIamino)-piperidine followed by deblocking with 
trifluoroacetic acid in methylene chloride at room temperature, in 100% yield, mp 
1 90-195°C as the trifluoroacetate salt. 

1 H-NMR (TFA salt, CDCI 3 , 6): 1.99 (m, 2H), 2.28 (m, 2H), 3.17 (m, 4H), 
20 3.41 <m, 2H), 3.50 (m, 1 H), 3.78 (m, 2H>, 6.96 <d, J = 8, 1H), 7J4 (d, J = 7,.~1H), 
7.52 (m, 2H), 7.78 (m, 2H>, 7.95 (dd, J = 7,8, 1H). 

13 C-NMR (CDCI3, 6): 28.5, 31.1, 46.7, 46.8, 51.9, 112.0, 112.9, 128.9, 
131.1, 132.3, 141.3, 145.8, 148.1, 156.8. 

MS (%): 297 (parent* 1, 100), 197 (50), 133 (52). 
25 Anal. Calc'd. for C, a H 24 N 4 3(C 2 HF 3 0 2 > H 2 0: C 43.91 , H 4.45, N 8.53. Found: 

C 43.82, H 4.11, N 8.48. 

EXAMPLE 68 

4-Amino-1-(2-f4-(6-amino-Pvridin-2-vl)-Dhen vn.ethvl>-nioeridine-4-carboxvlic 
acid mPrPfroHoe-fimidfi: Prepared as in Example 1, using 4-amino-piperidine-4- 
30 carboxylic acid morpholine-amide, in 13% yield, mp >280°C as the hydrochloride 
salt. 
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'H-NMR <CDCI 3 , 6): 2.2-2.4 (m ( 4H), 2.57 <m, 2H), 2.79 (m, 2H), 2.8-2.9 (m, 
4H), 3.5.37 (m, 8H), 4.48 (bs, 2H), 6.41 <d f J = 8, 1H), 7.04 <d, J = 7, 1H), 7.24 
(m, 2H), 7.46 (t, J = 8, 1H), 7.81 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 33.4, 34.0, 37.0, 56.4, 49.9, 60.3, 61 .3, 67.1 , 106.9, 
5 110.7, 126.8, 128.9, 137.0, 138.3, 156.0, 158.2 (carbonyl carbon not visible in 
this scan). 

MS (%>: 410 (parent* 1, 12), 242 (100) 

not - Anal. Calc'd. for C 25 H 29 N s O 2HCI 1/2H 2 0 3/4CH 2 CI 2 : C 55.1 1, H 6.02, 
N 12.48. Found: C 55.34, H 6.05, N 12.14. 

10 EXAMPLE 69 

4-Amino-1-{2-f4-(6>amino-ovridin-2-vl)-phenvl1-ethvll-DiDeridine-4-carboxvlic 
acid ovrrolidine-amide : Prepared as in Example 1, using 4-amino-ptperidine-4- 
carboxylic acid pyrrolidine-amide, in 39% yield, mp 220 °C (dec.) as the 
hydrochloride salt. 

1 5 'H-NMR (CDCI 3 , 6): 1 .8 <bs, 6H), 2.51 (m, 4H), 2.59 (m, 2H>, 2.79 (m, 2H), 

3.4-3.6 (m, 4H), 3.8 <bs, 4H), 4.5 1 (bs, 2H), 6.39 (d, J =8, 1 H), 7.02 (d, J = 7, 1 H), 
7.22 (m, 2H), 7.46 (t, J =8, 1 H), 7.80 (m, 2H). 

13 C-NMR (CDCI3, 6): 33.4, 35.6, 45.4, 48.0, 59.8, 56.1, 60.4. 106.9, 

110.7, 126.8, 128.9, 137.6, 138.3, 141.0, 156.0, 158.2, 173.8. 

20 • FAB MS (%):.. 394 .(parent* 1. 28), 197 (38), 149 (63), 133 (100) 

Anal. Calc'd. for C 23 H 31 N 5 O HCI 1/4H 2 0 CH 2 CI 2 : C 55.50, H 6.64, N 13.48. 
Found: C 55.79, H 6.85, N 13.10. 

EXAMPUE 7Q 

6-f4-r2-(3-A mino-Dvrrolidin-1-vl)-ethvl1-phenvl}-Dvridin-2-vlaminB: Prepared 
25 as in Example 1 , using 3-(t-butoxycarbonylamino)-pyrrolidine followed by 
deprotection using trifluoroacetic acid in methylene chloride at room temperature, in 
92% yield, mp 135°C (dec.) as the hydrochloride salt. 

^-NMR (CDCU, 6): 1.4-1.5 (m, 3H), 2.16 (m, 1H), 2.37 (m, 1H), 2.52 (m, 
1H), 2.7-2.9 (m, 6H), 3.51 (m, 1H), 4.53 (bs, 2H, NH), 6.42 (d, J = 8, 1H), 7.05 (d, 
30 J = 7, 1H), 7.27 (m, 2H), 7.47 (t, J=8, 1H), 7.84 (m, 2H>. 

,3 C-NMR (CDCI3, 6): 35.2, 35.3, 51.0, 53.3, 58.0, 64.1, 106.8, 110.7, 

126.8, 128.8, 137.6, 138.3, 141.0, 156.1, 158,2. 

MS (%): 283 (parent* 1, 100), 197 (37), 99 (75). 
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Anal. Calc'd. for C 17 H 22 N 4 3HCI H 2 0: C 49.83, H 6.64, N 13.67. F und: C 
49.94, H 6.89, N 13.29. 

EXAMPLE 71 

1 -(3-f 2W4-(6-Amino-Dvridin-2-vn-phe^ 1 Tn,^ . 

5 8-vl)-2-<4-fluoro-Dhenvn-ethanone: Prepared as in Example 1 , using 1 -amino-8-aza- 
bicyclo[3.2.1]oct-8-yl)-2-(4-fluoro-phenyl)-ethanone, in 23.5% yield, mp 170°C 
(dec.) as the hydrochloride salt. 

^-NMR (CDCI 3 , 6): 1.12 (m, 1H>, 1 .39 (m, 1H), 1.61 (m, 2H>, 1.84 (m,4H), 
2.79 <m,4H), 2.97 <m, 1H), 3.56 (dd, J = 1 5,35, 2H), 4.1 65 <m, 1H>, 4.49 (bs, 2H, 
10 NH), 4.68 (m, 1H), 6.42 <d, J = 8, 1H), 6.96 <m, 2H>, 7.04 <d, J = 8, 1H>, 7.1-7.3 
(m, 4H), 7.47 (t, J =8, 1H), 7.83 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 27.2, 28.9, 36.3. 38.3. 39.9, 40.4, 47.9,48.9, 51.1, 
54.4, 107.0, 110.8, 115.3, 115.5, 127.0, 128.9, 130.3, 131.0, 137.9, 138.4, 
140.2, 155.9, 158.2, 162.9, 166.2. 
15 MS (%>: 459 (parents 1, 27), 133 (98), 110 (100), 109 (30). 

Anal. Calc'd. for C 28 H 31 N 4 0F 2HCI 3/4H 2 0: C 61.70, H 6.38, N 10.28. 
Found: C 61.82, H 6.43. N 10.1 1. 

EXAMPLE 73 
1 -( 1 -( 2-r4-(6-Amino-pyridir>2^ 
20 Prepared from Example 73, using phenylisocyanate, in 53.5% yjeld, mp 130°C 
(dec.) as the hydrochloride salt from methylene chloride/ether. 

'H-NMR <CDCI 3 ,£): 1 .64 (m, 1 H), 2.22 (m, 2H), 2.46 (m, 1H), 2.69 (m, 2H), 
2.79 (m. 4H), 2.97 (m, 1H), 4.25 (bs, 1 H, NH). 4.54 (bs, 2H, NH), 5.94 (bs, 1H, 
NH), 6.40 (d, J = 8, 1H), 6.9-7.0 (m, 3H), 7.2-7.3 (m, 5H), 7.46 (t, J = 8, 1H), 7.80 
25 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 32.3, 34.7, 49.4, 53.1, 57.3, 61.0, 107.1, 110.8, 
119.9, 122.8, 126.9, 128.8, 129.0, 137.6, 138.5, 139.3, 140.6, 155.8, 156.0, 
158.4. 

MS (%): 402 (parent + 1 , 97), 1 97 (48), 1 55 (48), 1 33 (1 00), 1 1 9 (78), 1 03 

30 (48). 

Anal. Calc'd. for C 24 H 27 N 5 0 2HCM /2C 4 H 10 0 1 /2CH 2 CI 2 : C 57.46, H 6.37, N 
12.64. Found: C 57.74, H 6.35, N 12.44. 
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EXAMPLE 73 

1-(1-{2-f4-(6'Amino-Dvridin-2-vl)-Dheny|]-ethvl}-Dvrrolidin-3-vl)-3-benzvl-urea: 
Prepared from Example 73, using benzylisocyanate, in 42% yield, mp 90 °C (dec.) 
as the hydrochloride salt from methylene chloride/ether. 
5 'H-NMR <CDCI 3 , 6): 1.65 <m, 1H), 2.19 (m, 2H), 2.45 (m, 1H), 2.6-2.8 <m. 

6H), 2.95 (m ( 1H>, 4.17 <m, 1H>, 4.28 (d, J = 6, 2H), 4.52 (m, 2H, NH), 5.27 <m, 
1H), 6.40 <d, J=8, 1H>, 7.01 (d, J = 7, 1H), 7.2-7.3 (m, 7H) f 7.45 (t. J = 8, 1H>, 
7.79 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 32.4, 34.7, 44.3, 49.7, 53.0, 57.2, 61.0, 107.0, 
10 110.7, 126.8, 127.1, 127.5, 128.5, 128.8, 137.6, 138.4, 139.5, 140.5, 155.9, 
157.8, 158.2. 

MS {%): 416 (parent+1, 100), 197 (52), 133 (63), 119 (55), 91 (65). 
Anal. Calc'd. for C 21 H 29 N 6 0 2HCI 1/2C 4 H l0 O 1/2CH 2 CI 2 1/2H 2 0: C 57.25, H 
6.64, N 12.14. Found: C 56.93, H 6.64, N 1 1 .74. 

15 EX AM PLE 7 4 

1-(1-{2-f4- m-Amino-Dvridin-2-vh-Dhenvn-ethvl)-Dvrrolidin-3-vn-3-cvclohexvl- 
urea : Prepared from Example 73, using cyclohexylisocyanate, in 27% yield, mp 
1 20 °C (dec.) as the hydrochloride salt from methylene chloride/ether. 

'H-NMR (CDCI 3 , 6): 1 .02 <m, 3H), 1 .26 (m, 3H), 1 .50 (m, 1 H), 1 .60 (m, 3H), 
20 1.83 <m, 2H), 2.56 (m, 1H), 2.69 (m, 2H). 2.79 (m, 2H), 2.91 (m, 1H>, 3.47 (m, 
1H), 4.18 (m, 1H>, 5.50 (m, 1H), 6.38 <d. J=8, 1H), 6.99 (d, J = 7, 1H), 7.19 (m, 
2H>, 7.42 (d, J = 8, 1H), 7.79 <m, 2H). 

,3 C-NMR (CDCI3, 6): 25.0, 25.6, 32.3, 33.9, 34.7, 48.7, 49.4, 53.1, 57.5, 
61.1, 107.0, .110.6, 126.9, 128.8, 137.7, 138.3, 140.4, 155.8, 157.4, 158.4. 
25 MS <%): 408 (parent+1, 95), 309 (62), 197 (100), 133 (61). 

Anal. Calc'd. for C 24 H 33 N 6 0 2HCI 1/2C 4 H 10 0 1/2CH 2 CI 2 5/4H 2 0: C 54.64, H 
7.53, N 12.02. Found: C 54.52, H 7.28, N 12.00. 

E-XAMPI E 7 $ 

{2-r4-(6>Amino-ovridin-2-vl)-ohenvl1-ethvU-(8-methvl-8-az a-bicvclor3.2.11oct- 
30 3-vl)-amine : Prepared as in Example 1 , using (8-methyl-8-aza-bicyclo[3.2. 1 loct-3-yl)- 
- 2-amine, in 27% yield, mp 98 °C (dec.) as the hydrochloride salt from ther. 
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'H-NMR (CDCU, 6): 0.9-1.9 (multisets, 8H), 2.49 <s, 3H), 2.8-3.0 (m, 6H>, 
3.25 (m. 1H), 3.49 (bs, 2H, NH), 6.42 <d, J = 8, 1HK 7.02 (d, J = 7, 1H), 7.23 (m, 
2H), 7.46 <t, J =8, 1H>, 7.81 (m, 2H). 
MS <%>: 337 <parent+1, 100). 
5 Anal. Calc'd. for C 21 H 28 N«-3HCI 5/2H 2 0 1/4C 4 H 10 0: C 51.87, H 7.62, N 

11.00. Found: C 51.87, H 7.58, N 10.98. 

EXAMPLE 76 

(2>r4-(6-Amino-Dvridin-2-vl)-DhenvM-Qthvl^(3-bQn zvl-3-a2a-bicvclof 3. 1 .Olhe*- 
6-vl)-amine: Prepared as in Example 1, using 3-benzyl-3-aza-bicyclor3.1 .0]hex-6- 
10 amine, in 19% yield, as a tan solid, as the hydrochloride salt. 

'H-NMR {CDCI3, 6): 1 .42 (m, 2H), 2.38 <m, 2H), 2.51 (m, 1 H>, 2.84 (m, 2H), 
2.94 <m, 4H), 3.55 (s, 2H), 4.52 <bs, 2H, NH), 6.41 (d, J = 8, 1H), 7.04 (d, J = 8, 
1H), 7.2-7.3 <m, 7H), 7.46 <t, J = 8, 1H), 7.83 (m, 2H). 

13 C-NMR <CDCI 3 , 6): 24.3, 35.7, 38.7, 50.5, 54.4, 59.1, 106.9, 110.7, 
15 126.8, 126.9, 128.2, 128.6, 128.9i 137.7, 138.4, 139.5, 140.4, 156.0, 158.2. 
MS (%): 385 (parent + 1, 20), 155 (64), 119 (100). 

not - Anal. Calc'd. for C„H 31 N 5 0 HCI 1/4H 2 0 CH 2 CI 2 : C 55.50, H 6.64, N 
13.48. Found: C 55.79, H 6.85, N 1 3.10. 

EXAMPIE; 77 

20 f2-f4-(6-Amino-Pvridin-2-vl)-ohenvll-ethvl)- r8-(4-fluoro-ben2vl)-8-aza- 
bicvclof 3.2. 1 1oct-3-vM-amine: Prepared as in Example 1 , using 8-(4-f luoro-benzyl>-8- 
aza-bicyclo[3.2.1 Joct-3-amine, in 22% yield, mp 190°C (dec.) as the hydrochloride 
salt. 

] H-NMR (CDCI3, 6): 1 .43 (m, 2H), 1 .52 (m, 2H), 1 .70 (m. 2H), 1 .95 (m, 2H), 
25 2.7-2.8 (m, 5H), 3. 1 4 (m, 2H), 3.50 (s, 2H), 4.49 (bs, 2H, Njd), 6.41 (d, J = 8, 1 H), 
6.94 (m, 2H), 7.04 (d. J = 8, 1H), 77.24 (m, 2H), 7.30 (m, 2H), 7.46 <t, J =8, 1H), 
7.83 (m, 2H). 

13 C-NMR (CDCI3, 6): 27.0, 36.4, 38.3, 48.0, 48.9, 54.8, 58.3, 106.9, 
110.7, 114.7, 114.9, 126.7, 126.8, 126.9, 128.9, 129.8, 129.9, 135.9, 137.8, 
30 138.3, 140.6, 156.0, 1 58.2, .1 60.5, 162.9. 

MS (%): 431 (parent+1, 44), 218 (56), 109 (100). 

Anal. Calc'd. for C 27 H 31 N*F 3HCI*3/2H 2 0: C 57.20, H 6.58, N 9.88. Found: 
C 57.30, H 6.91, N 9.56. 
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EXAMPLE 78 

{2-r4-f6- Amino-Dvridin>2-vl)-Dhenvl1-ethvl)-r8-(4-chlQro-benzvl)-8-aza- 
bicvclof3.2. 1 1oct-3-vt1-amine : Prepared as in Example 1 , using 8-(4-chloro-benzyl)-8- 
aza-bicyclo[3.2.1loct-3-8mine, in 29% yield, mp 198°C (dec.) as the hydrochloride 
5 salt. 

'H-NMR (CDC1 3 , 6): 1 .42 <m, 2H>, 1 .52 <m, 2H), 1 .68 (m, 2H>, 1 .94 <m, 2H), 
2.8-2.9 (m, 5H>, 3.13 (bs, 2H>, 3.49 <s, 2H), 4.53 (bs, 2H, NH), 6.40 <d, J = 8, 1H), 
7.03 (d, J = 7, 1 H), 7.2-7.3 (m, 7H). 7.45 <t, J = 8, 1H), 7.82 <m, 2H). 

,3 C-NMR (CDCI 3 , 6): 24.0, 36.2, 37.9, 47.9, 49.0, 54.8, 58.1, 107.0, 
10 110.7, 126.8, 127.0, 128.2, 128.3, 128.9, 129.8, 130.0, 132.2, 137.8, 138.4, 
138.7, 140.4, 156.0, 158.2. 

MS <%>: 447 (parent + 1 , 45), 234 (54), 125 (100). 

Anal. Calc'd. for C 27 H 31 N 4 CI 3HCI 1/2H 2 0: C 57.36, H 6.24, N 9.91. Found: 
C 57.27, H 6.44, N 9.57. 
15 EXAMPLE 79 

4-Aminc- l-{2-r4-(6-amino-Dvridin-2-vl)-ohenvl1-ethvl)-DiDefidine-4-carboxvlic 
acid phenethvl-amide : Prepared as in Example 1, using 4-amino-piperidine-4- 
carboxylic acid phenethyl-amide, in 12% yield, mp 215-219°C (dec.) as the 
hydrochloride salt. 

20 ^-NMR (CDCI 3 , 6): 1 .31 (m, 2H), 1 .80 (bs, 2H), 2.25 {m, 4H), 2.62 (m, 2H), 

2.8-3.0 (m, 6H), 3.48 (m, 2H), 4.49 (bs, 2H, NfcLh 6.41 (d, J = 8, 1 H), 7.04 (d, J = 7, 
1H), 7.2-7.4 (m, 7H), 7.46 (t, J =8, 1H), 7.82 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 33.4, 35.0, 35.8, 40.4, 49.0, 55.2, 60.4, 106.9, 
110.7, 126.4, 126.8, 128.5, 128.8, 128.9, 137.6, 138.3, 139.1, 140.9, 156.0, 
25 158.2, 176.9. 

MS (%): 444 (parents 1, 15), 197 (54), 133 (100). 

Anal. Calc'd. for C„H 33 N 5 0 3HCI: C 58.65, H 6.56, N 12.66. Found: C 
58.29, H 6.97, N 12.28. 

EXAMPLE 80 

30 3-{2-r4-(6-Amino-pvridin-2-vl)-Dhenvn-ethvlamino}-Dvrrolidine-1-carboxvlic 
' acid phenvlamide : Pr pared as in Example 1 , using 3-amin -pyrrolidine-1-carboxylic 

acid phenylamide, in 8% yi Id, mp 1 30°C (dec.) as the hydrochlorid salt from ethyl 

ether. 
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'H-NMR (CDCI 3 , 6): 1.64 (m, 1H) ( 2.20 <m, 2H), 2.46 (dd, J = 3,7, 1H), 2.66 
<m, 2H), 2.78 (m, 4H), 2.97 (m, 1H), 4.25 (bs, 1H, NH), 4.53 (bs, 2H, NJH), 5.85 
(d, J = 7, 1H), 6.40 (d. J = 8, 1H), 6.9-7.0 <m, 3H), 7.2-7.3 (m, 5H), 7.46 (t, J = 8, 
1H), 7.79 <m, 2H). 

5 ,3 C-NMR (CDCI 3 , 6): 32.4, 34.8, 49.6, 53.1, 57.3, 61.0, 107.1, 110.8, 

120.0, 122.9, 126.9, 128.8, 129.0, 137.6, 138.4, 139.2, 140.7, 155.6, 156.0, 
158.3. 

MS (%): 402 (parent+1, 100), 283 (20), 264 (18). 

Anal. Calc'd. for C a4 H 27 N 5 0 2HCI H 2 0 C 4 H 10 O: C 59.36, H 7.29, N 12.36. 
10 Found: C 59.34, H 6.69, N 1 2.59. 

EXAMPLE 81 

(3-l2-f4-(6-Amtno-Dvridin-2-vl>-DhBnvn-et hvlamino}-Dvrrolidin-1-vt)-Dhenvl- 
rpethanpne: Prepared as in Example 1, using 3-amino-pyrrolidin-l-yl-phenyl- 
methanone, in 10% yield, mp 130°C (dec.) as the hydrochloride salt from ethyl 
1 5 ether. 

'H-NMR (CDCI 3 , 6): 1.71 (m, 1H), 1.98 and 2.13 (multiplets, 1H), 2.7-3.0 
<m, 3H), 3.2-3.8 (multiplets, 6H>, 4-51 (bs, 2H, NH), 6.42 (d, J = 8, 1H), 7.04 (t, 
J = 7, 1H), 7.20 (d, J = 8, 1H), 7.26 (m, 1H), 7.38 (m, 3H), 7.46 (m, 3H), 7.83 (m, 
2H). 

20 13 C-NMR (CDCI3, 6): 30.8,32.5,36.0, 44.7, 47,8,49.2,^ 

56.3, 57.9, 107.0, 110.75, 127.0, 127.1, 128.2, 128.3, 128.9, 129.9, 137.9, 
138.4, 140.0, 155.8, 158.2, 169.8. 

MS (%>: 387 (parent+1, 75), 155 (44), 119 (100), 105 (60). 
Anal. Calc'd. for C a4 H 2fl N 4 0 HCM/2CH 2 CI 2 C 4 H 10 O: C 63.44, H 7.10, N 
25 10.38. Found: C 63.33, H 6.72, N 10.39. 

EXAMPLE 82 

6-1 4-1 2-( 1 -Benz vl-Dvrrolidin-3-vla mino>-ethvl1-ohenvl}-ovridin-2-vlaminfi : 
Prepared as in Example 1, using 1-benzyl-pyrrolidin-3-ylamine, in 27% yield, mp 
145°C (dec.) as the hydrochloride salt. 
30 'H-NMR (CDCI 3 , 6): 1 .49 (m, 1 H), 2.08 (m, 1 H), 2.26 (dd, J = 5,9, 1 H), 2.73 

(m, 1H), 2.81 (s, 4H), 3.29 (m, 1 H), 3.56 <AB q , J = 19, Dn = 13, 2H), 4.52 (bs, 2H, 
NH), 6.39 (d, J=8, 1H>, 7.04 (d, J = 7, 1H), 7.28 (m, 7H), 7.45 (t, J = 8, 1H), 7.83 
(m, 2H). 
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13 C-NMR (CDCI 3 , 6): 32.1, 36.3, 49.5, 53.0, 57.3, .60.5, 60.7, 106.9, 

110.7, 126.88, 126.94, 1 28.2, 1 28.8, 1 28.9, 137.8, 138.3, 139.0, 140.5, 156.0, 
158.3. 

MS (%>: 373 (parent + 1, 100), 155 (35), 119 (78), 103 (35). 
5 Anal. Calc'd. for C 24 H 28 N 4 -3HCI 1/2H 2 0: C 58.72, H 6.57, N 11.41. Found: 

C 58.37, H 6.67, N 11.23. 

EXAMPLE 83 
N-<8-f2-r4-<6-Ammo-Dvridirv2^ 
benzamide : Prepared as in Example 1 , using 8-aza-bicyclo[3.2. 1 ]oct-3-yl)-benzamide, 
10 in 29% yield, mp 21 1 °C (dec.) as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1 .67 (m, 2H), 1 .78 (m, 2H) r 1 .92 (m, 2H), 2.00 (m, 2H), 
3.39 (m, 2H), 4.36 (m, 1H), 4.47 (bs, 2H, NM>, 5.96 (d, J = 8, 1H), 6.42 (d, J = 8, 
1H), 7.04 (d, J =8, 1H), 7.26 (m, 2H), 7.40 (m, 2H), 7.47 (m, 2H), 7.70 (m, 2H), 
7.82 (m, 2H). 

15 13 C-NMR (CDCI3, 6): 26.4, 35.4, 37.65, 41.6, 53.8, 59.2, 106.9, 110.7, 

126.8, 128.5 .,128.9, 131.4, 134.7, 137.7, 138.3. 140.7, 156.0, 158.2, 166.7. 
MS (%): 427 (parent+1, 100). 

Anal. Calc'd. for C 27 H 30 N 4 O 2HCI H 2 0: C 62.67, H 6.62, N 10.83. Found: 
C 62.85, H 6.57, N 10.52. 
.20 - EXAMPUE; 84 

{244-(6-Am ino-pvridin-2-vl)-ohenvl1-ethvl}-(3-benzvl-3-aza-bicvclof3.3.1lnon> 
9-vh-amine : Prepared as in Example 1, using (3-benzyl-3-aza-bicyclo[3.3.1}non-9-yl)- 
amine, in 24% yield, mp 190°C (dec.) as the hydrochloride salt, as a mixture of 
endo and exo isomers. 
25 'H-NMR (CDCI3, 6): 1 .44 (m, 2H), 1 .76 (m, 4H>, 2.37 (m, 2H), 2.55 (m, 2H), 

2.86 (s, 4H), 2.94 (m, 2H), 3.28 and 3.27 (singlets, 2H, endo and exo isomers in 
roughly 1:1 ratio, N-benzyl CH 2 group), 4.47 (bs, 2H, NH), 6.44 (dd, J = 2,8, 1H), 
7.07 (dd, J = 3,7, 1H), 7.1-7.3 (m, 7H), 7.47 <dt, J = 2,8, 1H), 7.86 (m, 2H). 

13 C-NMR (CDCI3, 6): 21.2, 24.5, 32.3, 33.0, 47.8, 53.1, 60.2, 63.5, 63.8, 
30 106.9, 110.7, 126.2, 126.6, 126.9, 128.1, 128.2, 128.6, 128.7, 128.9, 129.0, 
' 138.3, 139.0, 141.0, 158.0, 159.0. 

MS (%): 427 (parent+1, 68), 91 (100). 
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Anal. Calc'd. for C^H^r^ 3HCI 1/2H,0: C 61.71, H 7.03, N 10.28. Found: 
C 61.86. H 7.19, N 9.97. 

EXAMPIE 85 
N-(8-f2-F4M6-Amino-Dvridin-2-vl^^ 
5 2-(4-f|uQro-Ph9nYl)-flCet9rpide: Prepared as in Example 1, using 8-aza- 
bicyclo[3.2. 1 ]oct-3-yl)-2-(4-fluoro-phenyl)-acetamide, in 23% yield, mpl 60°C (dec.) 
as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6k 1,49 <m, 2H), 1 .69 <m, 2H), 1 .76 <m, 2H), 1 .93 <m, 2H), 
2.58 <m, 2H), 2.81 (m, 2H), 3.33 (bs, 2H>, 3.44 (s, 2H), 3.49 (s, 1H), 4.13 (m f 1H), 
10 4.49 (bs, 2H, NM>, 6.41 (d, J = 8, 1H), 7.01 (m, 3H), 7.21 <m, 4H), 7.45 (t, J =8, 
1H>, 7.81 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 26.1 , 35.1 , 37.6, 37.8, 41.0,42.9, 52.9, 54.0, 59.4, 
107.0, 110.7, 115.7, 115.9, 126.9, 127.3, 128.9, 129.0, 129.4, 130.9, 137.8, 
138.4, 140.3, 155.9, 158.2, 170.1. 
15 MS (%): 459 (parent +1, 100), 197 (21), 119 (31), 103 (36). 

Anal. Calc'd. for C 28 H 31 N 4 FO 2HCI 1/2H 2 0: C 62.22, H 6.34, N 10.37. 
Found: C 61.99, H 6.50, N 10.01. 

EXAMPLE 86 

6-f4-[2-(3-Amino-piperidin-1-vl)-ethvll-Dhenv |)-Dvfidin-2-vlami nff - Preparedas 
20 in Example 1, using 3-(t-birtdxycarbonylamino)-piperidine, in 100% yield following 
condensation with (6-amino-pyridin-2-yl)-phenyl)-2-chloroethane and deblocking with 
trifluoroacetic acid in methylene chloride, mp 1 50 °C (dec.) as the hydrochloride salt. 

'H-NMR (CDCI„ 6): 1 .20 (m, 1 H), 1 .42 (m, 1 H), 1 .62 (m, 1 H), 1 .85 <m, 1 H), 
2.31 (td, J = 2,9, 1H),2.51 (m, 2H), 2.79 (m, 2H), 2.86 (m, 3H), 3.08 (m, 1H>,4.52 
25 (bs, 2H, NH), 6.39 (dd, J = 1 ,8, 1 H), 7.02 (, dd, J = 1 ,7, 1 H), 7.23 (m, 2H>, 7.44 (td, 
J =1,8, 1H), 7.81 (m, 2H). 

13 C-NMR (CDCI3. 6): 25.1. 31.8, 36.3, 46.6, 48.1, 52.4. 54.75, 106.9. 
110.7, 126.9, 128.9, 137.7, 138.3, 140.5, 156.0, 158.2. 

MS (%): 297 (parent* 1, 57), 135 (40), 119 (100), 103 (62). 
30 Anal. Calc'd. for C 18 H 24 N 4 3HCI H 2 01/2CH 2 CI 2 : C 51.70, H 6.80, N 13.03. 

' Found: C 51 .90, H 6.64, N 1 2.59. 
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EXAMPLE 87 

N-(3-{2-t4 -f6-Amino-Dvridin-2-vn-phenvll-ethvU-3-aza-bicvclor3.3.11non-9-vl)- 
benzamide. anti-isomer : Prepared as in Example 1 , using 3-aza-bicyclo(3.3.1 Jnon-9- 
yl)-benzamide, anti-isomer, in 1 8% yield, mp 185°C (dec.) as the hydrochloride salt. 
5 1 H-NMR <CDCI 3 , 6): 1.35 <m, 1H), 1.71 (m, 4H), 1.95 <m, 2H), 2.4-2.5 <m. 

5H), 2.79 (m, 2H), 3.04 <m, 2H), 4.10 (m, 1H), 4.53 <bs, 2H, NH), 6.41 <dd, J-1 ,8, 
1H), 6.42 <m, 1H>, 7.05 (dd, J = 1,7, 1H), 7.25 (m, 2H>, 7.4-7.5 <m, 4H), 7.75 <m, 
2H>, 7.84 (m, 2H). 

,3 C-NMR (CDCI 3 , 6): 20.6.25.3. 32.9, 33.5, 51 .4, 59.5, 59.9, 1 06.8, 1 10.6, 
10 126.6, 126.8, 128.6, 158.9, 131.3, 135.1, 137.3, 138.3, 141.5, 156.1, 158.2, 
166.9. 

MS (%): 441 (parent +1, 41), 149 (75), 119 (100). 

Anal. Calc'd. for C M H 32 N 4 0 2HCI 1/2H a O 1/4(C 4 H 10 O): C 64.38, H 6.99, N 
10.36. Found: C 64.49, H 6.43, N 9.91. 

15 EXAMPLE 88 

N-(3-{2-l4 -(6-Amino-Dvridin-2-vl)-phenvn-ethvl}-3-aza-bicvclof3.3.11non-9-vl)- 
benzamide. svn-isomer : Prepared as in Example 1 , using 3-aza-bicyclo[3.3.1 ]non-9- 
yl)-benzamide, syn-isomer, in 9% yield, as a hygroscopic solid as the hydrochloride 
salt. 

20.: . 'H-NMR (CDCI 3 ,*): 1.37 (m, 1H), 1.81 (m,4H), 2.00 (m, 2H), 2.33 (m, 1H), 

2.5 1 (m, 4H), 2.83 (m, 4H), 4.04 (m, 1 H), 4.48 (bs, 2H, NH), 6.42 (dd, J = 1 ,8, 1 H), 
7.05 (dd, J = 1,7, 1H), 7.24 (m, 2H>, 7.4-7.5 <m, 4H), 7.74 (m, 2H>, 7.82 (m, 2H). 

13 C-NMR (CDCI3, 6): 20.3, 31.9, 33.4, 33.7, 50.8, 53.8, 60.5, 107.1, 
110.7, 126.7, 126.8, 128.6, 128.9, 131.3, 135.1, 137.0, 138.6, 141.4, 155.6, 
25 158.1, 166.6. 

MS (%): 441 (parent+1, 5), 391 (10), 167 (23), 149 (100). 
Anal. Calc'd. for C 2e H 32 N 4 O HCI 1/2CH 2 CI 2 1/2(C 4 H 10 0): C 65.82, H 7.06, N 
10.07. Found: C 66.20, H 6.80, N 10.10. 

EXAMPLE 89 

30 6-{4-f2-(4-Benzhvdrvl-oiDerazin-1-vl)-ethvl]-Dhenv l}-Dvridin-2-vlamine: 
* Prepar d as in Example 1, using 4-benzhydryl-piperazine, in 54% yield, mp 170°C 
(dec.) as the hydrochl ride salt. 
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^•NMR (CDCI 3 , 6): 2.45 (m, 4H). 2.56 <m, 4H>, 2.61 <m, 2H), 2.82 <m, 2H), 
4.24 (s, 1H), 4.54 (bs, 2H, NH), 6.37 <d, J = 8, 1H), 7.04 (d, J = 8, 1H), 7.19 (m, 
2H), 7.26 (m, 6H) # 7.42 <m, 5H), 7.85 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 33.4, 51.9, 52.0, 53.5, 60.4, 106.8. 110.6, 126.8, 
5 126.9, 128.0, 128.5, 128.9, 137.6, 138.3, 141.0, 142.8, 156.0, 158.3. 
MS (%): 449 (parent+1, 17), 253 (12), 167 (100), 149 (14). 
Anal. Calc'd. for C 30 H 32 N 4 2HC1 1 /4CH 2 CI 2 : C 66.94, H 6.41, N 10.32. 
Found: C 66.57, H 6.22, N 10.17. 

EXAMPLE 9Q 

10 6-{4-f2-(4-Benzhvdfvl-DiDBridin- 1-vn-ethvl1-Dhenvl\-ovfidm-2-vlamm« r 
Prepared as in Example 1, using 4-benzhydryl-piperidine, in 24% yield, mp 175°C 
(dec.) as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1.32 (m, 2H), 1.56 (m, 2H), 2.1 1 (m, 2H), 2.14 (m, 1H), 
2.61 (m, 2H>, 2.83 (m, 2H), 2.99 (m, 2H), 3.50 (d, J = 11, 1H), 4.46 (bs, 2H, NH), 
15 6.41, <dd, J = 0.5,8, 1H), 7.04 (dd, J=0.5,7.5, 1H), 7.14 (m, 2H), 7.2-7.3 (m, 
10H), 7.46 (t, J = 8, 1H), 7.82 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 31.2, 33.4, 39.5, 53.9, 58.9, 60.6, 106.9, 110.7, 
126.2, 126.8, 128.0, 128.5, 128.9, 138.3, 143.7, 156.0, 158.2. 
MS <%>: 448 (parent+1, 100), 264 (32), 149 (70). 

,20 Anal. Calc'd. for C 31 H i3 N 3 -2HCI1/4CH 2 CI 2 : C 69,28, H .6.60, N.7. 76. Found: 

C 68.96, H 6.48, N 7.36. 

EXAMPIE 91 

3-f2-r4-(6-Amino-Pvridin-2-vl)-Dhenvn-ethvl}- 3-aza-bicvclof3.3.11non-9- 
vlamine: Prepared as in Example 1, using 3-aza-bicyclof3.3.1 ]non-9-ylamine t- 
25 butylcarbamate followed by deprotection using trifluoroacetic acid in methylen 
chloride in 85% yield, as a low-melting solid as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1 .2E (m, 1 H), 1 .48 (m, 2H), 1 .61 (bs, 2H), 1 .82 (m, 2H), 
2.26 <m, 2H>, 2.35 (m, 1H), 2.46 (t, J = 7, 2H), 2.78 (m, 3H), 3.02 (m, 2H, 4.46 
(bs, 2H, NHi), 6.41 (dd, J=0.5,8, 1H), 7.05 (d, J = 0.6,7, 1H), 7.24 (m, 2H), 7.46 
30 (t, J =8, 1H), 7.82 (m, 2H). 

,3 C-NMR (CDCI 3 , 6): 20.9, 24.1, 33.7, 36.1, 52.8, 60.2, 106.7, 110.7, 
126.6, 128.9, 137.2, 138.3, 141.7, 156.2, 158.1. 

MS (%): 337 (parent+1, 13), 279 (14), 167 (30), 149 (100), 113 (39). 
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Anal. Calc'd. for C 21 H M N 4 2HCI 1/2CH 2 CI 2 (C 4 H 10 0): C 58.23, H 7.86, N 
10.65. Found: C 58.15, H 7.31, N 10.72. 

EXAMPLE 92 
3-{2-f4W6-Amino-Pwdin-2-v1>-p^^ 
5 carboxvlic acid Qthvi ester : Prepared as in Example 1, using 3-aza- 
bicyclo[3.1.0]hexane-6-carboxylic acid ethyl ester in 18% yield, as a low melting 
solid as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1.23 (t, J = 7, 3H), 1.93 (bs, 2H), 1.99 (bs, 1H), 2.40 
<d, J = 9, 1H), 2.65 (m, 2H), 2.71 (m f 2H), 3.12 {d, J =9, 2H>, 4.49 (bs, 2H. NH>, 
10 6.40 (d, J = 8, 1H), 7.04 (d, J = 7.5, 1H), 7.21 (m ( 2H), 7.45 (t, J = 7.5, 1H), 7.81 
(m, 2H). 

13 C-NMR (CDCI 3 , 6): 14.3, 21.8, 26.3, 35.1, 54.4, 56.4, 30.2, 106.8, 
110.7, 126.7, 128.8, 137.5, 138.3, 141.0, 156.1, 158.2, 173.9. 
MS (%): 352 (parent* 1, 5), 167 (22), 149 (100), 113 (20). 
15 Anal. Calc'd. for C 21 H J5 N 3 O a 2HCI: C , H , N . Found: C , H , N . 

EXAMPLE 93 

3-(2-f4-(6 .Amino-Dvridin-2-vh-phenvH-ethvlV-3-aza-bicvclof3.1.01hexane-6- 
carboxvlic acid : Prepared by hydrolysis of Example 92 using 2N hydrochloric acid 
at 70 °C for 8 h in 83% yield, as a low-melting solid as the hydrochloride salt. 
> -20 'H-NMR (HCI salt, CDCI 3 , 6): 2.18 (s, 2H), 2.31 <m, 2H), 3.28 (s, 1H), 3.4- 

3.6 (m, 4H), 3.89 (m, 2H), 6.96 (m, 1H), 7.15 (m, 1H), 7.53 (m, 2H), 7.79 (m, 2H), 
7.94 (m, 1H). 

,3 C-NMR (CDCI3, 6): 24.3, 29.2, 31.5, 38.8, 55.7, 110.7, 111.6, 124.7, 
127.6, 128.5, 130.0, 130.6, 131.0, 140.0, 144.6, 146.4, 155.4, 167.9. 
25 MS (%>: 324 (parent* 1, 3), 279 (11), 167 (25), 149 (100), 129 (12), 113 

(27). 

HRMS Calc'd. for C 19 H 22 N 3 0 2 (parent + 1): 324.1712. Found: 324.1717. 

EXAMPLE 94 

3-{2-l4-(6-Amino-Dvridin-2-vl)-DhenvM-ethvlamino}-DiDeridine-1 -carboxvlic acid 
30 tert-butvl ester : Prepared as in Example 1, using piperidine-1 -carboxvlic acid tert- 
butyl ester in 29% yield as a foam. 
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'H-NMR <CDCI 3 , 6): 1.43 <s, 9H), 1.6-1.8 (m, 3H>, 2.35 (m, 2H>, 2.54 (m, 
3H>, 2.76 (t, J = 8, 2H), 3.74 (m, 1 H>, 4.55 (bs, 2H>, 5.03 <bs, 1H), 6.39 (d, J = 8, 
1H>, 7.03 (d, J=7, 1HK 7.22 (m, 2H), 7.44 <t, J = 8, 1H), 7.83 (m, 2H). 

,3 C-NMR (CDCI 3 , 6): 22.3, 28.5, 29.7, 33.3, 46.3, 53.8, 58.5, 60.3, 78.9, 
5 106.8, 110.6, 126.8, 128.9, 13.5, 138.3, 141.0, 155.2, 156.0, 158.3. 

MS (%): 397 (parent+1, 56), 297 (38), 280 (48), 213 (40), 197 (95), 157 

(100). 

HRMSCalc'd. for C M H 33 N 4 0 2 (parent + 1): 397.26035. Found: C 397.2581. 

EXAMPLE 95 

10 6-(4-[2-(PiDeridin-3-vlamtno)-ethvn-Dhenvll-Dvrid in-2-vlamin B : Prepared by 

deprotection of Example 94 using trifluoroacetic acid in methylene chloride in 92% 

yield, as the hydrochloride salt from ethyl ether. 

'H-NMR (CDCI 3 , 6): 1 .35 (bs, 2H), 1 .58 (m, 1 H), 1 .69 (m, 1 H), 1 .85 (m, 1 H), 

2.07 (m, 1H), 2.60 (m, 2H), 2.74 (m, 1H), 2.79 (m, 2H>, 2.81 (m, 4H), 4.47 (bs, 
15 2H), 6.41 (d, J = 8, 1H), 7.04 (d, J = 8, 1 H>, 7.23 (m, 2H), 7.46 (t, J =8, 1H), 7.82 

(m, 2H). 

,3 C-NMR (CDCI3, 6): 23.8, 33.3, 34.2, 48.1, 53.6, 60.6, 62.7, 106.8, 
110.7, 126.8, 128.9, 137.5, 138.3, 141.1, 156.0, 158.2. 

FAB MS (%): 297 (parent + 1 , 12), 167 925), 149(100), 119(27), 111 (25). 
20 Anal. Calc'd. for Qi 8 H 24 N 4 ;3HCI ^0 1/4(0^! 0 Q); C 51 .59, _H 7.18, N 12.67. 

Found: C 51 .86, H 7.23, N 1 2.31 . 

EXAMPLE 96 

6-(4-r2-(1-Benzvl-oiDeridin-4-vlamino)-eth vM-Dhenvl}-Dvridin.2-vlamina : 
Prepared as in Example 1 , using 1 -benzyl-4-aminopiperidine in 82% yield (purification 
25 was effected by forming the t-butylcarbamate derivative followed by chromatography 
and deprotection with trifluoroacetic acid in methylene chloride), as the hydrochloride 
salt. 

'H-NMR (CDCI3, 6): 1 .38 (m, 2H), 1 .80 (m, 2H), 1 .99 (m, 2H), 2.46 (m, 1 H), 
2.83 <m, 4H>, 2.90 (m, 2H), 3.48 (s, 2H), 4.57 (bs, 2H), 6.40 (d, J = 8, 1H), 7.05 
30 (d, J = 7, 1H), 7.30 (m, 7H), 7.45 (t, J = 8, 1H), 7.85 (m, 2H). 

13 C-NMR (CDCI3, 6): 32.7, 36.3, 48.0, 52.5, 54.9, 36.1, 106.9, 110.7, 
126.9, 128.2, 128.9, 129.1, 137.8, 138.3, 138.6, 140.6, 156.0, 158.3. 

FAB MS (%): 387 (parent + 1 , 47), 174(31), 149(100), 119(97), 103(52). 
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HRMS Calc'd. for C^H^N^ 387.2548. Found: 387.2582. 

EXAMPLE 97 
3-f2-[4-t6-Amino-Dvridin-2-vn-^ 
vlamine (anti-iaomer) : Prepared as in Example 1, using 3-aza-bicyclo[3.1 .0]hex-6- 
5 ylamine (anti-isomer) t-butylcarbamate followed by de protection using trifluoroacetic 
acid in methylene chloride in 79% yield, as the hydrochloride salt from ethyl ether. 

'H-NMR <CDCI 3 , 6): 1 .34 <m, 2H) ( 1 .90 <bs, 2H), 2.29 <t, J =7, 1 H), 2.63 <m, 
2H>, 2.69 (m, 2H), 2.76 <m, 2H), 3.09 (d, J =9, 2H), 4.52 <bs, 2H), 6.41 (d, J =8, 
1H>, 7.04 (d, J =8, 1H), 7.22 <m, 2H), 7.45 (t, J =8, 1H), 7.82 <m, 2H>. 
10 ,3 C-NMR <CDCI 3 , 6): 19.9, 34.4, 35.4, 52.7, 57.0, 106.8, 110.7, 126.7, 

128.8, 137.5, 138.3, 141.2, 156.1, 158.2. 

FAB MS (%): 295 (parent+1, 3), 279 (10), 167 (20), 149 (100), 129 (6), 
113 (25). 

Anal. Calc'd. for C 18 H 22 N + -2HCI-1/4CH 2 CI 2 1/2(C 4 H 10 0) 5/4H 2 0: C 54.27, H 
15 7.20, N 12.50. Found: C 53.92, H 6.83, N 12.19. 

EXAMPUE 98 

6-{4-f2-(PiDaridin-4-vlamino)-ethvl1-ohenvn-Dvridin-2-vlamine: Prepared by 
deblocking Example 96 using ammonium formate and 1 0% palladium-on-carbon in 
refluxing ethanol in 67.5% yield, as the hydrochloride salt from ethyl ether. 
20 . 'H-NMR (CDCU, 6): 1 .30 (m, 2H), 1 .87 (m, 2H), 2.65 (m, 3H), 2.81 (m, 2H), 

2.88 (m, 2H>, 3.13 (m, 2H), 4.54 (bs, 2H>, 6.42 9d, J =8, 1H), 7.04 (d, J =8, 1H), 
7.25 (m, 2H), 7.46 (t, J = 8, 1H), 7.83 (m, 2H). 

13 C-NMR (CDCi 3 , 6): 32.3, 36.1, 44.2, 47.7, 53.9, 107.0, 110.7, 127.0, 

128.9. 137.8, 138.4, 140.3, 155.95, 158.3. 

25 MS (%): 297 (parent+1, 10), 199 (35), 149 (100), 119 (30). 

Anal. Calc'd. for C 1B H 24 N 4 3HCM/4H 2 0 1/2(C 4 H lo O): C 53.70, H 7.32, N 
12.52. Found: C 53.61 , H 6.99, N 1 2. 1 8. 

EXAMPLE 99 

6-(4-f2-r(PiDeridin-4-v lmethvh-aminol-ethvl^Dhenvh-Dvridin-2-vlamine : 
30 Prepared as in Example 1, using 4-aminomethytpiperidine-1 -t-butylcarbamate 
followed by deprotection using trifluoroacetic acid in methylene chloride in 80.5% 
yield, as the hydrochloride salt. 
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^H-NMR (CDCI 3 , 6): 1 .25 (m, 3H>, 1 .87 <m, 2H), 2.65 (m, 2H), 2.81 (m, 2H), 
2.88 (m, 2H), 3.13 <m, 2H), 4.54 <bs, 2H), 6.42 (d, J = 8, 1H), 7.04 <d, J = 8, 1 H), 
7.26 (m, 2H>, 7.46 <t, J = 8, 1H>, 7.83 <m, 2H). 

13 C-NMR <CDCI 3 , 6): 32.3, 36.1, 44.2, 47.7, 53.9, 107.0, 110.7, 127.0, 
5 128.9, 137.8, 138.4, 140.3, 155.95, 158.3. 

FAB MS (%): 297 (parent* 1, 16), 199 (35), 149 (100), 119 (30). 
Anal. Calc'd. for C, 9 H M N 4 3HCI 7/4H a O '3/4(C 4 H, 0 O): C 52.12, H 7.95, IM 
11.05. Found: C 52.62, H 7.59, N 10.96. 

EXAMPLE IOO 
10 (3-(2-[4-(6-Amino-pvridin-2-v^ 

methvl-piperazin-1-vtt-methanone: Prepared as in Example 1, using 3-aza- 

bicyclo[3.1.0]hex-6-vl)-(4-methyl-piperazin-1-yl)-methanone in 14% yield, as th 
hydrochloride salt. 

^-NMR (CDCI,, 6): 1.94 (bs, 2H), 2.09 (bs, 1 H), 2.2-2.4 (m, 8H), 2.27 (s, 
15 3H), 2.68 (m, 2H), 2.73 (m, 2H), 3.11 (m, 2H), 3.61 (m, 4H), 4.49 (bs, 2H), 6.41 
(d, J = 8, 1H), 7.03 (d, J = 8, 1H), 7.21 (m, 2H), 7.45 (t, J = 8, 1H), 7.81 (m, 2H>. 

13 C-NMR (CDCI3, 6): 19.7, 25.6, 35.1,41.8, 45.5, 46.0, 54.5, 54.7, 55.3, 
56.7, 106.9, 110.7, 126.7, 1228.8, 137.5, 138.3, 140.9, 156.0, 158.0, 171.1. 
MS (%): 406 (parent* 1, 3), 391 (20), 167 (18), 149 (100), 113 (19). 

20 Anal. Calc'd. for C 24 H 31 N B 0 3HCI 2H 2 0 5/4<C 4 H J0 O).:_ ,C„54..1.2, H 7.91„N 

10.88. Found: C 53.97, H 7.57, N 10.56. 

EXAMPLE 101 

(2-[4-(6-Amino-PYridm-2-vl)-DhBnvn-ethv n-f9-ben?vl-3-oxa-9-aza- 
bicvclo[3.3.11non-7-vl)-amine (more polar di astereomerl : Prepared as in Example 1 , 

25 using (9-benzyl-3-oxa-9-aza-bicyclo[3.3.1]non-7-yl)-amine, more polar diastereomer, 
in 38% yield, as a foam as the hydrochloride salt. 

'H-NMR <CDCI 3 , 6): 1 .52 (m, 2H>, 2.26 (m, 2H), 2.56 (m, 2H>, 2.88 (m, 4H), 
2.97 (m, 1H), 3.47 (m, 2H), 3.79 (s, 2H>, 3.82 (m. 2H), 4.50 (bs, 2H), 6.41 (d, 
J = 8, 1H), 7.05 (d, J = 8, 1H), 7.2-7.4 (m, 7H), 7.46 (t, J = 8, 1H), 7.83 (m, 2H). 

30 ,3 C-NMR (CDCI3, 6): 27.4, 36.7, 48.4, 49.0, 50.8, 56.1, 69.5, 106.8, 

110.7, 126.7, 127.0, 128.3, 128.5, 128.9, 137.5, 138.3, 139.0, 141.2, 156.1, 
158.2. 

MS (%): 429 (parent + 1, 42), 216 (53), 91 (100). 
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Anal. Catc'd. for C 27 H 32 N 4 0 3HCI H 2 0: C 58.33, H 6.71 , N 1 0.08. Found: 
C 58.12, H 6.82, N 9.83. 

EXAMPLE 102 

{2-r4-(6>Amino-Dvridin-2-vl)-Dhenvl]-ethvn-f9-ben zvl-3-oxa-9-a2a- 
5 bicvclor3.3 .11non-7-vn-amine (less polar diastereomer): Prepared as in Example 1 , 
using <9-benzyl-3-oxa-9-aza-bicyclof3.3.1 ]non-7-yl)-amine, less polar diastereomer, 
in 32% yield, mp 215°C (dec.) as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1 .74 {m, 4H), 2.685 (bs, 2H), 2.86 (m, 2H), 2.97 (m, 
2H), 3.70 (m, 3H), 3.80 (s, 2H), 3.87 <m. 2H), 4.52 (bs, 2H>, 6.42 (d, J = 8, 1H), 
10 7.06 (d, J = 7, 1H), 7.2-7.4 <m, 7H), 7.47 (t, J = 8, 1H), 7.86 <m, 2H). 

13 C-NMR (CDCI 3 , 6): 31.3, 36.4, 47.8, 50.8, 52.5, 55.9, 71.4, 106.9, 
110.75, 127.0, 128.3, 128.5, 129.0, 137.8, 138.4, 139.2, 140.6, 156.1, 158.3. 

MS (%): 429 (parent +1, 12), 216 (67), 91 (100). 

Anal. Catc'd. for C 27 H 32 N 4 0*3HCIH 2 0: C 58.33. H 6.71, N 10.08. Found: 
15 C 58.30, H 6.78, N 9.92. 

EXAMPLE 103 

2-(4-{2-r4-(6-Amino-Dvridin-2-vl)-Dhenvl1-ethviy-pioera2in-1-vl)-1-Dhenvl- 
ethanol : Prepared from Example 1 6, using sodium borohydride in methanol at room 
temperature for 2 h in 98.5% yield, mp 235 °C (dec.) as the hydrochloride salt. 

20 * - 'H-NMR (CDCI 3 , 6): 2.51 <m, 6H), 2.63 (m, 4H), 2.82 (m, 4H), 4.10 <bs, 1H), 
4.54 (bs, 2H), 4.74 (m, 1H), 6.39 (d, J = 8, 1H), 7.05 (d, J = 8, 1H), 7.2-7.4 (m, 
7H), 7.45 (t, J = 8, 1H), 7.84 (m, 2H). 

13 C-NMR (CDCI3, 6): 33.4, 53.3, 60.3, 66.2, 68.8, 106.9, 110.7, 125.9, 
126.9, 127.5, 128.4, 128.9, 137.7. 138.3, 140.8, 142.2, 156.0, 158.3. 

25 MS(%): 403(parent+1, 100), 295 (54), 21 9 (41 ), 1 97 (76), 1 1 3 (35), 97 

(89). 

Anal. Calc'd. for C 26 H 30 N 4 0 3HC1 1 /2H 2 0: C 57.64, H 6.58, N 1 0.76. Found: 
C 57.66, H 6.45, N 10.77. 

EXAMPLE 104 

30 {2-f4-(6-Am ino-pvridin-2-vl)-Dhenvn-ethvU-(3-oxa-9-aza-bicvclof3.3.1]non-7- 
' vl)-amine : Prepared from Example 101 , using ammonium formate and palladium- n- 
carbon in refluxing ethanol in 81 % yield, mp 100°C (dec.) as the hydr chloride salt. 
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'H-NMR (CDCI3, 6): 1 .69 (m, 1 H), 2.06 (m, 1 H), 2.6-3.0 <m, 5H), 3.5-3.9 (m, 
4H), 4.64 <bs, 2H>, 6.35 <d, J = 8, 1 H), 7.00 <d, J = 8, 1H) f 7.23 (m, 2H>, 7.40 (t, 
J = 8, 1H), 7.81 (m, 2H). 

MS (%): 339 (parent+1, 100), 254 (35), 199 (45), 159 (38). 
5 HRMS Calc'd. for C 30 H 37 N 4 O (parent + 1): 339.2184. Found: 339.2164. 

EXAMPLE 105 

6-(4-(2-f4-(2-AminQ-2-phenvt-ethvi)-piDerazin-1-vlI-ethvlKDhenvl)-Dvridin-2- 
vlamine : Prepared from Example 16, by forming the oxime methyl ether with O- 
methyl hydroxylamine hydrochloride in refluxing methanol followed by reduction 
10 using borane methyl sulfide in refluxing tetrahydrofuran in 54% yield, as the 
hydrochloride salt. 

'H-NMR (CDCI3, 6): 2.2-2.9 (m, 14H), 4.12 (m, 1H), 4.52 (bs, 2H), 6.39 (d, 
J = 8, 1H), 7.03 (d, J = 7, 1H), 7.2-7.4 (m, 7H), 7.45 (t, J = 7, 1H), 7.81 (m, 2H). 
MS (%): 402 (parent+1, 6), 149 (100), 119 (47). 
15 HRMS Calc'd. for C25H 33 N 5 (parent +1): 402r2658. Found: 402.2657. 

EXAMPLE 106 

9-f2-r4-(6-Amino>Pvridin-2-vl)-Dhenvl1-ethvl)-3- oxa-9-a2a-bicvclof3.3.11non-7- 
vlamine : Prepared as in Example 1, using N-t-butoxycarbonyl-3-oxa-9-aza- 
bicyclof3.3.1 Jnon-7-ylamine in 9.5% yield, followed by removal of the t- 
20 butoxycarbonyl group, using trifluoroacetic acid in methylene, chloride at room 
temperature in 88% yield, as the hydrochloride salt. 

'H-NMR (CDCI3, 6): 1 .36 (m, 2H), 2.36 (m, 2H), 2.46 (bs, 2H), 2.70 (m, 4H), 
2.81 (m, 2H), 3.14 (m, 1H), 3.68 (m, 2H), 3.87 (m, 2H), 4.51 (bs, 2H), 6.40 (d, 
J = 8, 1H), 7.04 (d, J = 7, 1H), 7.23 (m, 2H), 7.45 (t, J = 8, 1H), 7.82 (m, 2H). 
25 ,3 C-NMR (CDCI3, 6): 31.5, 34.5, 42.1, 51.4, 53.9, 69.8, 106.9, 110.7, 

126.7, 129.0, 137.6, 138.3, 140.9, 156.0, 158.0. 

FAB MS (%): 339 (parent + 1 , 46), 322 (51 ), 1 97 (65), 1 49 (74), 1 1 9 (1 00), 
103 (77), 98 (74). 

Anal. Calc'd. for C 30 H 3e N 4 0 3HCI H 3 0 3/2(C 4 H 10 0): C 54.1 2, H 8.04, N 9.71 . 
30 Found: C 54.31 , H 7.63, N 9.37. 

HRMS Calc'd. f r C 30 H 37 N 4 0 (parent+1): 339.2184. Found: 339.2155. 
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{2-t4-(6-AminQ-Dvridin-2-vl)-Dhenvl]-ethvU-(3-oxa-9-a2a-bicvciof3.3.11non-7- 
vD-amine : Prepared as in Example 1 02, using ammonium formate and palladium-on- 
carbon in re fluxing ethanol in 87% yield, mp 170°C (dec.) as the hydrochloride salt. 
5 ^-NMR (CDCI 3 , 6): 1.36 <m, 2H), 2.09 <m, 2H), 2.79 <m, 2H), 2.91 <m, 4H), 

3.7-3.9 <m, 5H>, 4.56 <bs, 2H>, 6.36 (d, J=8, 1H>, 7.01 (d, J = 7, 1H), 7.23 <m, 
2H), 7.42 <t, J = 8, 1 H), 7.81 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 36.4, 39.2, 47.7, 48.9, 50.5, 71.7, 106.9, 110.6, 
126.9, 128.9, 137.7, 138.3, 140.6, 155.9, 158.3. 
10 MS <%): 339 (parent+1, 6), 167 (21), 149 (100), 129 (12), 113 (31). 

Anal. Calc'd. for C 20 H 2e N 4 0 3HCI 3/2H 2 0: C 51 .62, H 7.29, N 10.94. Found: 
C 51.65, H 7.24, N 10.95. 

EXAMPLE 108 

6-f4-f2-(4-A minc>-2.6-dimethvl-ra^ 
15 (cis diastereomer): *~\ 

A. N-Ben2vl-2.6-dimBthvlpiperidin-4-one : To a 500 mL round-bottomed flask 
equipped with condenser and N 2 inlet were added 40 g (0.28 mol) 1,3- 
acetonedicarboxylic acid, 24.8 g (0.64 mol) acetaldehyde, and 60 mL water. To the 
resulting mixture was added slowly 30 mL (0.28 mol) benzylamine over 30 minutes, 
20 the pH was adjusted to 4-5, and the reaction stirred overnight at room temperature. - 
After filtration, the reaction pH was adjusted to 10 with 6 N sodium hydroxide, and 
extracted with ethyl acetate. The organic layer was washed with brine, dried, and 
evaporated, and the resulting residue chromatographed on silica gel using 
hexane /ethyl acetate as eluant to afford both isomers: 
25 Trans isomer: 10.1 g (16.5%) oil. 

'H-NMR (CDCI 3 , 6): 1 .07 (d, J = 7, 6H>, 2.17 (m, 2H), 2.47 (m, 2H), 3.25 (m, 
2H>, 3.75 (Ab q , J = 14, Dn = 110, 2H), 7.23 (m, 1H), 7.29 (m, 2H), 7.37 (m, 2H). 

,3 C-NMR (CDCI3, 6): 17.4, 47.4, 51.3, 51.8, 126.9, 128.2, 128.3, 140.2, 
carbonyl carbon not visible in this scan. 
30 MS (%>: 218 (parent+1, 100). 

Cis isomer: 3.31 g (5.4%) oil. 

'H-NMR (CDCI 3 , 6): 1.13 (d, J = 6, 6H), 2.32 (m, 4H), 3.10 (m, 2H), 3.83 (s, 
2H), 7.21 (m, 1H), 7.30 <m, 2H), 7.39 (m, 2H). 
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13 C-NMR (CDCI 3 , 6): 21.5,47.1,50.0,57.3, 126.5, 127.6, 128.2, 141.0, 
carbonyl carbon not visible in this scan. 
MS (%>: 218 (parent* 1, 100). 

B. N-Benzvl-2.6-dimethvlDiE>eridin-4-one methoxime (cis isomer): To a 100 
5 mL round-bottomed flask equipped with condenser and N 2 inlet were added 3.31 g 

(15.2 mmol) N-benzyl-2,6-dimethylpiperidin-4-one, cis isomer, 2.1 g (24.3 mmol) 

methoxime hydrochloride, 3.4 mL (24.3 mmol) triethylamine, and 50 mL methanol. 

The reaction was refluxed 24 h, cooled, and evaporated. The residue was taken up 

in water/ethyl acetate, and the organic layer separated, washed with brine, dried, 
1 0 and evaporated. The residue was chromatographed on silica gel using hexane/ethyl 

acetate to afford 1.5 g (40%) of an oil. 

'H-NMR (CDCI 3 , 6): 1 .10 (m, 6H), 1 .92 (m, 1H),2.11 (m, 1 H), 2.29 (m, 1H), 

2.80 (m, 1H), 2.87 (m, 1H>, 2.92 (m, 1H), 3.78 (s, 2H), 3.81 (s, 3H), 7.19 (m, 1H), 

7.28 (m, 2H), 7.36 (m, 2H). 
15 ,3 C-NMR (CDCI3, 6): 16.5, 16.6, 31.6, 37.8, 49.65, 50.6, 52.3, 61.1, 

126.7, 128.2, 140.6, 157.3. 

APCI MS (%): 247 (parent + 1 , 100), 

C. N-Benzvl-2,6-dimethvlpiperidin-4-amine (cis isomer): To a 100 mL round- 
bottomed flask equipped with condenser and N 2 inlet were added 1.5 g (6.1 mmol) 

20 N-benzyl^ methoxime : (cis. jsomer),^ 60. mL, dry 

tetrahydrofuran, and 1 5 mL (30 mmol) of a 2.0 M solution of borane methyl sulfide 
in tetrahydrofuran. The reaction was refluxed 24 h, cooled, and the solvent 
evaporated. The residue was treated with 60 mL ethanol, 1 .9 g (1 8.3 mmol) sodium 
carbonate, and 1 .5 g cesium fluoride. The reaction was refluxed 24 h, cooled, and 

25 evaporated. The residue was taken up in water/ethyl acetate, and the organic layer 
washed with brine, dried over sodium sulfate, and evaporated to afford 1.5 g (100%) 
of an oil. 

1 H-NMR (CDCI3, 6): 1.07 (d, J = 6, 6H>, 1.41 (m, 2H), 1 .70 (m, 2H), 2.56 (m, 
2H), 2.66 (m, 1H), 3.77 (s, 2H), 7.17 <m, 1H), 7.25 (m, 2H>, 7.34 (m, 2H). 
30 13 C-NMR (CDCI3, 6): 1 1 .3, 21 .7, 40.8, 44.4, 45. 1 , 48.5, 50.4, 52.5, 1 26.4, 

128.1, 128.2, 141.2. 

MS (%): 219 (parent + 1, 100). 
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D. NI-Benzvl-2.6-dimethvlPiperidin-4-amtne t-butvlcarbamate fcis isomer): To 
a 1 00 mL round-bottomed flask equipped with condenser and N 2 inlet were added 
1.3 g (6.0 mmol) N-benzyl-2,6-dimethylpiperidin-4-amine (cis isomer), 1 .3 g (6.0 
mmol) d i-t- but yl-di car Donate, 1 .2 mL (8.9 mmol) triethylamine, and 50 mL methylene 
5 chloride. The reaction was stirred at room temperature overnight, then washed with 
aqueous citric acid, water, and brine, dried over sodium sulfate, and evaporated. The 
residue was chromatographed on silica gel using methylene chloride/ethyl acetate as 
eluant to afford 1 .6 g (84%) of an oil. 

1 H-NMR (CDCI 3 . 6): 1 .05 (d, J = 6, 6H), 1 . 1 3 (q, J = 1 2, 2H>, 1 .42 (s, 9H), 
10 1.87 (m, 2H>, 2.59 (m, 2H), 3.5 (bs, 1H), 3.76 (s, 2H), 4.3 (m f 1H), 7.18 (m, 1H), 
7.24 (m, 2H>, 7.33 (m, 2H). 

13 C-NMR (CDCI V 6): 10.8, 21.6, 28.5, 37.6, 41.7, 44.2, 50.2, 52.7, 79.0, 
126.5, 128.1, 128.2, 141.0, 155.3. 

APCI MS (%): 319 (parent* 1, 100). 
15 E. 2. 6-DimethvlPiperidin-4-amine t-butvlcarbamate (cis isomer) : To a 100 mL 

round-bottomed flask equipped with condenser and N 3 inlet were added 1 .6 g (5.0 
mmol) N-benzyl-2,6-dimethylpiperidin-4-amine t-butylcarbamate (cis isomer), 2.5 g 
ammonium formate, 250 mg 10% palladium-on-carbon, and 40 mL ethanol. The 
reaction was refluxed 2 h, cooled, and filtered through Celite with ethanol and 
20 methylene chloride. The filtrate was evaporated, the residue was taken up in ethyl 
acetate/water, the organic layer separated, washed with brine, dried over sodium 
sulfate, and evaporated to give a low-melting, white solid, 1.09 g (95.5%). 

1 H-NMR (CDCI 3 , 6): 0.81 (q, J = 11, 2H), 1.06 (d, J =6, 6H), 1.41 (s, 9H), 
1.91 (m, 2H), 2.72 (m, 2H), 3.5 (bs, 1H),4.4 (m, 1H). 
25 13 C-NMR (CDCI3, 6): 19.0, 22.8, 28.3, 37.5, 42.3, 43.7, 44.0, 47.6, 78.9. 

MS (%): 229 (parent-*- 1, 62), 173 (100). 

F2-(2.5-DimethvlDvrrolvl)-6-((4-(4-t-butvlca rboxamido-2.6-dimethvlDiDeridin- 
1-vl-carboxamido)methvl)Phenvl))-pvridine: To a 100 mL round-bottomed flask 
equipped with N 2 inlet were added 1.3 g (4.4 mmol) 2-(2,5-dimethylpyrrolyl>-6-((4- 
30 (carboxymethyl)phenyl))-pyridine, 1 .0 g (4.4 mmol) 2,6-dimethylpiperidin-4-amine t- 
" butylcarbamate (cis isomer), 1.7 g (8.8 mmol) N-ethyl-N-3-dimethylamin propyl- 
carbodiimide, 2.7 g (22 mmol) 4-dimethylaminopyridine, and 25 mL 
dimethylformamide. The reaction was stirred at room temperature for 24 h, taken 
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up in ethyl acetate/water, and the organic layer separated, washed with brine, dried 
over sodium sulfate, and evaporated. The residue was chromatographed on silica 
gel using hexane/ethyl acetate as eluant to afford 1 .8 g (79%) of a foam. 

1 H-NMR <CDCI 3 . 6): 1.89 <m, 8H), 1.35 <s, 9H), 2.1 <m, 2H), 2.16 <s, 6H>, 
5 3.4 <bs, 1H), 3.72 <s, 2H), 4.8 <m, 1H), 5.86 <s, 2H), 7.05 <d, J = 8, 1H>, 7.28 (m, 
2H>, 7.68 <d, J = 8, 1H), 7.79 (t, J = 8, 1H>, 7.98 <m, 2H). 

,3 C -NMR <CDCI 3 , 6): 1 3.4, 28.3, 35.6, 41 .3, 44. 1 , 47.0, 60.2, 79.1 , 1 06.9, 
118.1, 119.65, 127.1, 128.4, 128.9, 136.7, 138.5, 151.5, 155.0, 156.4, 169.7. 
APCI MS (%): 517 <parent+1, 65), 461 (100), 417 (32). 

10 SL 2-(2.5-DimethvlDvrrolvn-6-((4-f4-amino-2. 6-dimethvlDiDfiridin-1.vl- 

carboxamido)methvnDhenvm-ovridina: To a 1 00 mL round-bottomed flask equipped 
with Nj inlet were added 1.0 g (1.94 mmol) 2-(2,5-dimethylpyrrolyl)-6-((4-(6-t- 
butylcarboxamido-2,6-dimethylpiperidin-4-yl-carboxamido)methyl)phenyl))-pyridine, 
100 mL ethyl acetate, and the solution cooled to 0°C and saturated with HCI. The 
1 5 reaction was stirred 1 5 min at room temperature, evaporated, and the residue taken 
up in 1 N sodium hydroxide solution and extracted with methylene chloride. The 
organic layer was washed with brine, dried over sodium sulfate, and evaporated t 
give 770 mg (95.5%) of a foam. 

'H-IMMR (CDCI 3 ,rf): 1.18 (m, 2H), 1.22 (d, J =7, 6H). 1 .97 <m, 2H), 2.1 5 (s, 
20 6H), 2.68 (m, 1H), 3.72 (s, 2H), 4.3 <bs, 2H), 5.86 <s, 2H), 7,Q6.<d,,J = 8, .1H), 7.2.7 
(m, 2H), 7.66 (d, J=8, 1H), 7.79 (t, J = 8, 1H>, 7.97 (m, 2H). 

,3 C-NMR <CDCI 3 , 6): 13.4, 24.3, 39.0, 41.6, 44.7, 47.1, 60.2, 106.9, 
118.1, 119.7, 127.1, 128.45, 128.9, 136.7, 136.9, 138.5, 151.5, 156.3, 169.7. 
MS (%): 417 <parent+1, 100). 

25 i± 2-(2.5-Pimethvtpvrrolvl)-6W4-m 

Dhenvl)-pvridine (cis diastereomer): To a 1 00 mL three-necked round-bottomed flask 
equipped with condenser, septum and N2 inlet were added 640 mg (4.8 mmol) 
aluminum chloride, 20 mL dry tetrahydrofuran, and after cooling to 0°C, 1 1 .2 mL 
(11.2 mmol) of a 1.0 M solution of lithium aluminum hydride in tetrahydrofuran. 
30 After stirring at 0°C for 1 h, the reaction was cooled to -78 °C, and a solution of 670 
mg (1.6 mmol) 2-(2,5-dimethylpyrrolyl)-6-((4-(4-amino-2,6-dimethylpiperidin-1-yl- 
carboxamido)methyl)phenyl))-pyridine in 10 mL dry tetrahydrofuran added, and 
stirring continued at -78 °C for 1 h. The reaction was then warmed to room 
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temperatur and stirr d overnight. Th8 reaction was carefully quenched with dilute 
hydrochloric acid, the pH adjusted to 10 with 6 N sodium hydroxide solution, and 
extracted with ethyl acetate. The organic layer was washed with brine, dried over 
sodium sulfate, and evaporated. The residue was chromatographed on silica gel 
5 using methanol/methylene chloride as eluant to give 423 mg (66%) of an oil. 

'H-NMR <CDCI 3 , 6): 1.17 (m, 2H), 1.22 <d, J = 6, 6H>, 1.81 (m, 2H>, 1.95 
(bs, 2H), 2.19 (S, 6H), 2.70 (m, 5H), 2.99 <m, 2H), 5.90 (s, 2H), 7.08 (d, J =8, 1H), 
7.22 (m, 2H), 7.68 <d, J = 8, 1H), 7.81 (t, J = 8, 1H), 7.97 <m, 2H). 

13 C-NMR (CDCI 3 ,tf): 13.4, 21.0,45.1,48.1,48.6,49.4,49.9, 53.4, 106.9, 
10 117.9, 119.5, 127.0, 158.5, 158.9, 136.1, 138.5, 142.2, 151.5, 156.6. 

MS (%): 403 (parent + 1, 100). 

I 6-(4-l2 -(4-Amino-2.6-dimethvl-DiDeridin-1-v»-ethvn-Dhenvl)-Dvridin-2- 
ylamine (cist diastereomer) : The deblocking was carried out using hydroxyl amine 
hydrochloride as described in Example 1 24 F to afford the product as an oil in 1 00% 
1 5 yield, which was converted to the hydrochloride salt as an amorphous solid. 

'H-NMR (CDCI 3 , 6): 1 .06 <m, 2H), 1.18 (d, J = 6, 6H), 1 .75 (m, 2H), 2.63 (m, 
5H), 2.95 <m, 2H), 4.58 (bs, 2H), 6.35 (d, J = 8, 1H>, 6.99 (d, J = 8, 1H), 7.15 (m, 
2H), 7.40 (t, J =8, 1H), 7.79 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 21.0, 45.3, 48.1, 48.6, 49.4, 53.4, 106.8, 110.5, 
20 '126:8; 128.6, 137.4, 138.2, 141.1, 155.8, 158.2. 

FAB MS (%): 325 (parent+1, 18), 149 (69), 119 (100). 
HRMS Calc'd. for C 20 H 29 N 4 (parent+1): 325.2392. Found: 325.2369. 

EXAMPIE 109 

6-{4-r2-<4-Methvl-DiDe razin-1-vl)-ethvn-Dhenvl}-ovridin-2-vlamine: Prepared 
25 as in Example 1, using N-methylpiperazine in 74% yield, mp 170°C (dec.) as the 
hydrochloride salt. 

1 H-NMR (CDCI3, 6): 2.26 (s, 3H), 2.4-2.6 (broad multiplet, 8H), 2.60 (m, 2H), 
2.80 (m, 2H), 4.56 (bs, 2H), 6.35 (d, J = 8, 1H), 7.00 (d, J = 7, 1H), 7.23 <m, 2H), 
7.41 (t, J = 8, 1H), 7.80 (m, 2H). 
30 ,3 C-NMR <CDCI 3 , 6): 33.3, 46.1, 53.1, 55.1, 60.3, 106.8, 110.6, 126.8, 

' 128.9, 137.6, 138.3,140.8, 156.0, 158.3. 

FAB MS (%): 297 (parent+1, 100), 197 (28), 113 (73). 
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Anal. Calc'd. for C 18 H 24 N 4 3HCM/2H 2 0: C 52.12, H 6.80, N 13.51. F und: 
C 52.05, H 7.00, N 13.07. 

EXAMPLE 110 
6-f4-f2-(4-Benzenesulfonvl-oipera^^ 
5 Prepared as in Example 1 , using N-benzenesulfonylpiperazine in 93% yield, as the 
hydrochloride salt. 

'H-NMR <CDCI 3 , 6): 2.60 <m, 6H), 2.74 (m, 2H), 3.04 (m, 4H), 4.64 <bs, 2H), 
6.44 <d, J = 8, 1H>, 7.03 (d, J = 7, 1H), 7.20 <m, 2H), 7.48 <t, J = 8, 1H), 7.52 (m, 
3H), 7.73 <m, 2H), 7.81 (m, 2H). 
10 ,3 C-NMR (CDCI 3 , 6): 33.0, 45.8, 51.9, 59.4, 106.9, 110.4, 126.7, 127.6, 

128.6, 128.8, 132.6, 135.0, 138.4, 140.0, 156.0, 158.0. 

FAB MS (%): 423 (parent+1, 25), 167 (25), 149 (100), 113 (22). 
Anal. Calc'd. for C 23 H M N 4 0 2 S 2HCI 5/4H 2 0: C 53.33, H 5.94, N 10.82. 
Found: C 53.33, H 5.92, N 10.45. 
15 EXAMPLE 1 1 1 

6-(4-[2-(4-Methanesulfonvl-piDera2in-1-vl)-Bth vn-Dhenvl>-ovridin-2-vlaminAr 
Prepared as in Example 1, using N-methanesulfonylpiperazine in 15% yield, as the 
hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 2.61 (m, 4H), 2.65 (m, 2H), 2.76 (s, 3H), 2.80 (m, 2H), 
20 3.23Jm,.4H), 4.49 (bs, 2H), 6.42 (d, J = 8, 1H), 7.04 (d, J = 7,-1H), 7.23 (m, 2H), 
7.46 (t, J = 8, 1H>, 7.83 <m, 2H). 

,3 C-NMR (CDCI3, 6): 33.1, 33.9, 45.8, 52.2, 59.6, 106.9, 110.6, 126.8, 
128.8, 137.6, 138.3, 140.3, 155.8, 158.1. 

MS (%): 361 (parent+1, 17), 149 (100), 135 (54), 119 (89), 103 (48). 
25 Anal. Calc'd. for C 1B H a4 N 4 0 2 S 2HCI: C 49.88, H 6.05, N 12.93. Found: C 

50.11, H 6.08, N 11.69. 

EXAMPLE 112 

6-f4-r2-(2 f 6-Pimethvl-Diperazin-1-vl)-ethvll-phenvl)-pvridin-2-vlamine: Refer 
to Scheme 2: 

30 A. 2-(2,5-P>methvlPvrroM)-6-(4-formvlDhenvh-pvriHin f - To a 1 L round- 

bott med flask equipped with condenser and N 3 inlet were added 20.0 g (79.6 
mmol)6-bromo-2-(2,5-dimethylpyrrolyl)-pyridine, 1 1 .9g (79.6mmol)4-formylphenyl 
boronic acid, 33.8 g (300 mmol) sodium carbonate, 1 g (0.8 mmol) t trakis- 
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triphenylphosphine palladium, 370 mL ethanol, and 40 mL water. The mixture was 
refluxed 16 h, cooled, poured into water, and extracted into ethyl acetate. The 
organic layer was washed with brine, dried over sodium sulfate, and evaporated. 
The residue was chromatographed on silica gel using hexane /ethyl acetate as eluant 
5 to afford 21.0 g (95.5%) of a light yellow, solid, mp 106-108°C. 

'H-NMR <CDCI„ 6): 2.21 (s, 6H), 5.94 (s, 2H), 7.22 (d, J = 8, 1H), 7.82 (d, 
J = 8. 1H), 7.93 <t, J=8, 1H), 7.98 (m, 2H), 8.22 <m, 2H), 10.07 (s, 1H). 

13 C-NMR (CDCI 3 , 6): 13.4, 107.2, 119.0, 120.9, 127.4, 128.6, 130.1, 
136.6, 138.8, 155.2, 191.9. 
10 APCI MS (%): 277 (parent+1, 100). 

P. ?M2 t 5-PimgthYlPVrrg|Y|}-v-(4MCYanomethy|)phenYl)-PYriCling: To a 2 L 
round-bottomed flask equipped with condenser and N 2 inlet were added 17.1 g (1 52 
mmol) potassium t-butoxide and 250 mL dry 1 ,2-dimethoxyethane (DM EL The 
reaction was cooled to -60°C, and a solution of 16.2 g (83 mmol) 

1 5 tosylmethylisocyanide in 250 mL DME added dropwise over 5 minutes. After stirring 
for 5 minutes, a solution of 21.0 g (76 mmol) 2-{2,5-dimethylpyrroiyl)-6-(4- 
formylphenyD-pyridine in 500 mL DME was added dropwise over 10 minutes, and 
stirring continued at -60 °C for 1 h. Then 250 mL methanol was added, and the 
reaction warmed to room temperature, then refluxed 20 minutes. The reaction was 

20 cooled,- evaporated, taken up in water and 8 mL acetic acid, and. extracted with 
methylene chloride. The organic layer was washed with brine, dried over sodium 
sulfate, a nd evaporated. The residue was chromatographed with hexane/methylene 
chloride on silica gel to give 1 6.8 g (77%) of a low-melting solid. 

'H-NMR (CDCI3. 6): 2.21 (s, 6H), 3.80 (s, 2H>, 5.93 (s, 2H>, 7.16 (d. J = 8, 

25 1H), 7.42 (m, 2H) # 7.74 (d, J = 8. 1H), 7.89 <t, J=8, 1H), 8.08 (m, 2H). 
APCI MS (%): 287 (parent+1, 100). 

C. 2-(2.5-DimethvlDvrrolvl)-6-(4-(carboxvmethvl)phenvl)-ovridine: To a 2 L 
round-bottomed flask equipped with condenser and N 2 inlet were added 1 6.8 g (58.5 
mmol) 2-(2,5-dimethylpyrrolyl)-6-(4-(cyanomethyl)phenyl)-pyridine and 500 mL 
30 ethanol. The reaction was heated to reflux, and 1400 mL of a 10% aqueous sodium 
' hydroxid solution added dropwise over 2 h. The reaction was r fluxed an additional 
2 h, cooled, and evaporated to a small volume, then the pH adjusted to 1 with 
concentrated hydrochl ric acid (ice-cooling), and extracted into ethyl acetate. The 
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organic lay r was washed with brin , dried over sodium sulfate, and evap rated to 
a light yellow, low-melting solid, 1 6.9 g (94%). 

'H-NMR (CDCI 3 , 6): 2.20 is, 6H), 3.69 <s, 2H), 5.92 (s, 2H), 7.13 <d, J =8, 
1H), 7.37 (m, 2H), 7.72 (d, J=8, 1H), 7.86 (t, Js=8, 1H), 8.03 (m, 2H). 
5 13 C-NMR (CDCI 3 ,tf): 13.4, 40.7, 106.9, 1 18.2, 1 1 9.9, 1 27.1 , 1 28.6, 1 29.8, 

134.5, 137.4, 138.6, 151.6, 156.3, 177.4. 
APCt MS (%): 307 (parent +1, 100). 

D. 2-(2,5-PimethYlPYiTolvl)-6-(4-«2^ 

vl)methvl)Dhenvl)-pvridina: To a 1 00 mL round-bottomed flask equipped with N 2 inlet 

10 were added 500 mg (1.6 mmol) 2-(2,5-dimethylpyrrolyl)-6-(4- 
(carboxymethyDphenyl)-pyridine, 350 mg (1.6 mmol) 2,6-dimethyl-4-t- 
butoxycarbonyl-piperazine, 626 mg (3.2 mmol) N-ethyl-N-3-dimethylaminopropyl- 
carbodiimide, 996 mg (8.1 mmol) 4-dimethylamino-pyridine, and 10 mL dry 
dimethylformamide. The reaction was stirred at room temperature for 1 6 h, poured 

1 5 into water, and extracted into ethyl acetate. The organic layer was washed with 
water and brine, dried over sodium sulfate, and evaporated. The residue was 
chromatographed on solica gel using methanol/methylene chloride as eluant to afford 
817 mg (100%) of a foam. 

'H-NMR (CDCI 3 , 6): 1.23 (d, J -7, 6H), 1.44 (s, 9H>, 2.19 (s, 6H), 2.8 (m, 

20_4H), 3.76 (m, 2H), 4.0 (m, 2H), 5.91 (s, 2H), 7. J 2.(d^J = 8, J H),..7.33 (m, 2H), 
7.72 (d, J = 8, 1H), 7.85 (t, J = 8, 1H), 8.01 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 13.4, 19.8,21.0, 28.2, 40.8, 44.8, 46.9, 48.1, 48.9, 
79.9, 106.9, 118.1, 119.7, 127.2, 128.5, 128.9, 136.4, 136.9, 138.5, 151.6, 
155.2, 156.3, 169.8. 

25 APCIMS (%): 503 (parent + 1 , 40), 447 (100), 403 (55). 

E. 6-(4-((2,6-Dimethvl)piperazin-1 -vl)methvtmhe nvl)-Dvridin-2-vt amine : 2- 
(2,5-Dimethylpyrrolyl)-6-(4-((2,6-dimethyl-4-t-butoxycarbonyl)piperazin-1 - 
yl)methyl)phenyl)-pyridine was deblocked first with hydroxylamine hydrochloride as 
described in Example 1F, then with trifluoroacetic acid in methylene chloride as 

30 described in Example 2 to afford 455 mg (88% overall) of a foam. 

'H-NMR (CDCI3, 6): 1 .28 (d, J = 7, 6H), 2.8 (m, 4H), 3.74 (s, 2H), 4.55 (m, 
2H>, 6.43 (d, J = 8, 1H), 7.05 (d, J = 8, 1H), 7.30 (m, 2H), 7.47 (t, J =8, 1H), 7.86 
(m, 2H). 



BNSDOCID <WO 9736871A1 I > 



WO 97/36871 



PO7IB97/00132 



-82- 

13 C-NMR <CDCI 3 , 6): 40.5, 44.0, 48.2, 50.1, 107.2, 110.4, 126.9, 128.7, 
135.7. 138.0, 138.3, 155.3. 158.4, 170.0. 
IR (KBr, cm." 1 ): 1620 (C = 0). 
APCI MS (%): 325 (parent+1, 100). 
5 F. 6-f4-r2-(2.6-Dimethvl-Dipera2in-1 -vl)^ethvll-Dhenvl}-Dvridirv2-vlaminB : 6-(4- 

((2,6-Dimethyl)piperazin-1-yl)methyl)phenyl)-pyridin-2-yl amine was reduced with 
borane methyl sulfide as described in Exmaple 124 B to give an 8% yield of a 
hygroscopic solid as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1.13 (d, 6H), 2.53 (m, 2H), 2.68 <m, 4H), 2.90 <m, 2H>, 
10 3.00 (m, 2H), 4.49 (bs, 2H), 6.42 <d f J = 8, 1H), 7.04 (d, J = 7, 1H), 7.19 (m, 2H), 
7.46 (t, J = 8, 1H>, 7.82 (m, 2H). 

13 C -NMR (CDCI 3 , 6): 17.6, 28.7, 49.8, 53.6, 54.2, 106.8, 110.6, 126.9, 
128.6, 137.5, 138.3, 141.1, 155.9, 158.1. 

MS (%): 311 (parent+1, 14), 167 (23), 149 (100). 
15 HRMS Calc'd. for C 19 H 27 N 4 : 311.2236. Found: 311.2236. 

EXAMPLE 113 

6-{4M2M2,6-Pimethvi-4-methYlam^ 

vlamine : Prepared as in Example 112, using 4~t-butoxycarbonylamino-2,6- 
dimethylpiperidine coupling with 2-<2,5-dimethylpyrrolyl)-6-(4- 
20 (carboxymethyDphenyD-pyridine in 75% yield, followed by reduction with borane 
methyl sulfide in refluxing tetrahydrofuran in 17% yield, followed by de protection 
using hydroxylamine hydrochloride in refluxing ethanol in 85% yield, as a 
hygroscopic solid as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1 .06 (m, 6H), 1 .23 (m, 2H), 1 .81 (m, 2H>, 2.43 (s, 3H), 
25 2.53 (m, 1H), 2.7-2.9 (m, 6H), 4.51 (bs, 2H), 6.41 (d, J = 8, 1H), 7.03 (d, J =7, 
1H), 7.24 <m, 2H), 7.45 (t, J = 8, 1H), 7.82 (m, 2H>. 

,3 C-NMR (CDCI 3 , 6): 11.4, 21.3, 32.4, 35.4, 36.6, 40.1. 48.7, 50.8, 51.1, 
52.0, 106.9, 110.7, 126.8, 129.0, 137.5. 138.3, 141.3. 156.1, 158.2. 
APCI MS (%): 339 (parent + 1, 100). 
30 Anal. Calc'd. for C 21 H 30 N 4 -3HCI1/2CH 2 CI 2 9/4(C 4 H 10 O): C 55.75, H 8.67, N 

' 8.53. Fund: C 55.66, H 8.21, N 8.02. 
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EXAMPLE 114 

6-M-r2-(4-Cvclohexvl-DiDera2in-1-vh-ethvlUDhenvl}-nvr idin-2-vlamine : 
Prepared as in Example 112, using N-cyclohexylpiperazine coupling with 2-(2,5- 
dimethylpyrrolyl)-6-(4-(carboxymethyl)phenyl)-pvridine in 100% yield followed by 
5 reduction using borane methyl sulfide in refluxing tetrahydrofuran in 97% yield, then 
deprotection using hydroxylamine hydrochloride in refluxing ethanol in 98% yield, as 
the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1 .09 (m, 6H), 1 .75 (m, 2H), 1 .88 <m, 2H), 2.24 (m, 1 H), 
2.59 <m, 10H>, 2.83 <m, 2H), 4.53 (bs, 2H), 6.38 (d, J = 8, 1H), 7.02 (d, J = 8, 1H), 
10 7.22 (m, 2H), 7.43 (t, J = 8, 1H), 7.81 (m, 2H>. 

,3 C-NMR <CDCI 3 , tf): 25.5, 25.9, 28.5, 33.0,48.5, 53.2, 60.0, 63.1, 106.5, 
110.3, 126.4, 128.5, 137.2, 137.9, 140.5, 155.6, 157.8. 

APCI MS (%): 365 (parent* 1, 100). 

Anal. Calc'd. for C„H 32 N 4 3HCI* 1/4 H 2 0 1/4(0^, 0 0)1/4CH 2 CI 2 : C 56.21, H 
15 7.49, N 10.81. Found: C 56.12, H 7.83, N 10.44. 

1 1 5 

6-f4-[2-(Adamantan-1-vlamino)-Qthvl1-ohBnv l)-ovridin-2-vlamine: Pre pa red as 
in Example 112, using 1 -aminoadamantane for the coupling with 2-(2,5- 
dimethylpyrrolyl)-6-(4-<carboxymethyl)phenyl)-pyridine followed by deblocking with 
20 hydroxylamine hydrochloride and bprane. methyl sulfide reduction^ 89.5% yield,- mp 
200-220°C (dec.) as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 1.58 (bs, 12H), 2.02 (bs, 3H), 2.80 <m, 2H>, 2.85 (m, 
2H), 4.54 (bs, 2H), 6.40 (d, J = 8, 1H), 7.03 (d, J = 7, 1H), 7.25 (m, 2H), 7.45 (t, 
J = 8, 1H>, 7.83 (m, 2H). 
25 ,3 C-NMR <CDCI 3 , 6): 29.6, 36.7, 36.8, 41.7, 42.6, 50.5, 106.9, 110.7, 

126.9, 128.9, 137.7, 138.3, 140.7, 156.0, 158.3. 

FAB MS (%): 348 (parent+1, 44), 135 (100). 

Anal. Calc'd. for C„H a9 N 3 2HCI 3/2H 2 0 1/2(C 4 H to O): C 61.98, H 8.11, N 
8.67. Found: C 61 .95, H 7.90, N 8.69. 
30 EXAMPLE 116 

6-(4-[2MAdamentan-2-vlamino)-ethvll-Dhenvl}-n vridin-2-vlaminft: Prepared 
as in Example 112, using 2-aminoadamantane for the coupling with 2-(2,5- 
dimethylpyrrolyl)-6-(4-(carboxymethyl)phenyl)-pyridine followed by deblocking with 
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hydroxylamine hydrochlorid and borane methyl sulfide reduction in 98% yield, mp 
215-230°C (dec.) as the hydrochloride salt. 

'H-NMR <CDCI 3 , 6): 1.43 <m, 2H>, 1.67 (bs, 4H), 1.81 <m, 8H>, 2.72 (bs, 
1H>, 2.85 (m, 4H>, 4.53 (bs, 2H>, 6.40 (d, J = 8, 1H), 7.04 (d, J = 7, 1H), 7.26 (m, 
5 2H>, 7.45 <t, J = 8, 1H>, 7.83 (m, 2H). 

13 C-NMR <CDCI 3 , 6): 27.5. 27.8, 31.3, 32.0, 37.6, 37.9, 48.1, 106.8, 
110.7, 126.8, 128.9, 137.6, 138.3, 141.0, 156.1, 158.2. 

FAB MS (%): 348 (parent* 1, 80), 135 (100). 

Anal. Calc'd. for C 23 H 29 N 3 2HCI 7/4H 2 0 3/4(C 4 H 10 O>: C 61.53, H 8.34, N 
10 8.28. Found: C 61 .55, H 8.1 2, N 8.01 . 

EXAMPLE 117 

6-(4-f2-nndan>2-viamino>>ethvl1-phenvl}-ovridin-2-vlamine: 

A. 6-(4-(2-Aminoethvl)ohenvl-2-f2. 5-dimethvlpvrrolvl)ovridine: To a 250 mL 
round-bottomed flask equipped with condenser and N2 inlet were added 3.04 g 

1 5 (10.59mmol)6-(4-(cyanomethyl)phenyl-2-(2,5-dimethylpyrrolyl)pyridine, lOOmLdry 
tetrahydrofuran, and 53 mL (53 mmol) of a 1.0 M solution of lithium aluminum 
hydride in tetrahydrofuran. The reaction was refluxed 40 h, with 20 mL lithium 
aluminum hydride reagent solution added after 24 h, cooled, and quenched carefully 
with water. The mixture was taken up in 0.5 N aqueous sodium hydroxide solution 

20 and ethyl acetate, and the organic layer was washed with water, then extracted with 
hydrochloric acid. The aqueous layer was washed with water, then adjusted to pH 
10 with aqueous sodium hydroxide solution and extracted with ethyl acetate. The 
organic layer was washed with brine, dried over sodium sulfate, and evaporated to 
an oil, 1 .37 g (43%), which was used without further purification. 

25 1 H-NMR (d, CDCI 3 ): 1-6 (broad, 2H), 2.20 (s, 6H), 2.80 (m, 2H), 2.99 (m, 

2H), 5.91 (s, 2H), 7.10 (d, J =8, 1H), 7.28 (m, 2H), 7.70 (m, 1H), 7.84 (m, 1H>, 
7.98 (m, 2H). 

MS (APCI) (%): 292 (100, parent +1). 

B. 6-{4-r2-(lndan-2-vlamino)-ethvl1-phenvl}-Pvridin-2-vlamine: Prepared from 
30 the above oil by reductive amination with 2-indanone using sodium cyanoborohydrtde 

in methanol at room temperatur in 17% yield, followed by debl eking with 
hydroxylamine hydrochloride in refluxing ethanol in 82.5% yield, mp 60-70°C (dec.) 
as the hydrochloride salt. 
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^-NMR (CDCI 3 , 6): 2.72 (AB pattern, 2H>, 2.91 (ddd, J = 6.6, 7, 38, 4H) f 
3.14 (AB pattern, 2H), 3.64 (quintet, J = 7, 1H), 4.56 (bs, 2H>, 6.40 (dd, J =0.4, 8, 
1H>, 7.04 (dd, J =0.6, 7, 1H), 7.15 (m,4H>, 7.27 (m, 2H), 7.46 (dt, J =0.4, 8, 1H), 
7.85 (m, 2H). 

5 ,3 C-NMR (CDCI 3 , 6): 36.1 , 39.9, 49.4, .59.5, 107.0, 110.8, 124.7, 126.4, 

127,0, 128.9, 137.8, 138.4, 140.4, 141.5, 156.0, 158.3. 

FAB MS (%): 330 (parent+1, 100), 197 (42), 132, (43), 117 (80). 
Anal. Calc'd. for C 22 H 33 N 3 2HCI 2H 2 0: C 60.27, H 6.67, N 9.58. Found: C 
60.35, H 6.48, N 10.00. 
10 EXAMPLE 118 

6-(4-(2-AminoethvnDhanvl-pvridi n-2-vlamine: Prepared by deblocking Exampl 
1 1 7A above using hydroxylamine hydrochloride in refluxing ethanol in 56% yield, mp 
73-83 °C (dec.) as the hydrochloride salt. 

'H-NMR (DMSO-d a , 6): 2.95 (m, 2H), 3.02 (m, 2H), 4.0 (bs, 4H), 6.96 (d, 
15 J = 9, 1H>, 7.21 (d, J = 7, 1H), 7.45 (m, 2H), 7.8-8.0 (m, 3H). 

13 C-NMR (DMSO-d e , 6): 25.4, 32.8, 40.4, 67.8, 110.0, 111.8, 127.5, 
129.9, 140.3, 143.8, 146,3, 155.3. 

FAB MS (%): 21 4 (parent + 1 , 54), 135 (49), 119(100), 103 (49).'. 
HRMS Calc'd. for C, 3 H 16 N 3 (parent + 1): 214.1344. Found: 214.1351. 

...20 f EXAMPLE 11 Q . _ 

6W4-I2MBis-PYridin-3-vlrnethvl-amino)-ethvl 1-phenvU-pvridin-2>vlamine : 
Prepared from Example 1 1 7 A by reductive amination with pyridine-3-carboxaldehyd 
using sodium cyanoborohydride in methanol followed by deblocking using 
hydroxylamine hydrochloride in refluxing ethanol in 63% yield as a hygroscopic solid 
25 as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 2.72 (m, 2H), 2.83 (m, 2H), 3.61 (s, 4H), 6.46 (d, J =8, 
1H), 6.97 (d, J =7, 1H>, 7.09 (m, 2H), 7.17 (m, 2H), 7.47 (t, J =8, 1H), 7.54 (m, 
2H), 7.74 (m, 2H>, 8.41 (m, 4H). 

13 C-NMR (CDCI 3 ,<J): 29.7,53.4,54.9, 107.7,110.6, 123.6, 126.9, 129.0, 
30 134.8, 136.6, 139.1, 140.9, 148.3, 149.6, 154.8, 158.0. 
MS (%): 396 (parent+1, 100). 

HRMS Calc'd. for CjgH^Ns (parent + 1): C 396.2188. Fund: 396.2155. 
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EXAMPLE 1 20 

6-/4-f2-(B is-DVfidin-4-vlmethvl-amino)-ethvll-Dhenvl)-DVfidi n-2-vlamine : 
Prepared as in Example 1 1 9, using pyridine-4-carboxaldehyde, in 75% yield, mp 1 50- 
163°C (dec.) as the hydrochloride salt. 
5 'H-NMR (CDCI 3 , 6): 2.70 <m, 2H), 2.81 <m, 2H), 3.60 <s, 4H), 6.42 (d, J =8, 

1H), 7.03 <d, J = 7, 1H), 7.06 <m, 2H), 7.16 (m, 4H), 7.46 <t, J = 8, 1H), 7.81 (m ( 
2H), 8.46 (m, 4H). 

13 C-NMR <CDCI 3 , 6): 33.4, 55.4, 57.3, 107.0, 110.6, 123.3. 126.7, 128.9, 
137.7, 138.3, 140.3, 148.4, 149.7, 155.7, 158.2. 
10 MS (%): 396 (parent* 1, 100). 

HRMS. Calc'd. for C 25 H 20 N B (parent + 1): C 396.2188. Found: 396.2152. 

EXAMPLE 121 

N-{2-f4-(6-Amino-D vridin-2-vl)-DhenvH-ethvl}-N-(1-benzvl-Di Deridin-4-vl)- 
acetamide : Prepared as in Example 117, using N-benzyf-4-piperidone with sodium 
1 5 cyanoborohydride in methanol, followed by acetylation with acetyl chloride and 
triethylamine in methylene chloride, followed by deblocking with hydroxylamine 
hydrochloride in refluxing ethanol in 44% yield, mp 60-70 °C (dec.) as the 
hydrochloride salt. 

'H-NMR <CDCI 3 , 6): 1.8-1.9 <m, 4H>, 2.12 <s, 3H), 2.84 (m, 2H), 2.96 (m, 
20 2H), 3.40 <m, 4H)/3.50 <s, 2H), 4.59 (bs, 2H), 6.42 (t, J = 8, 1H), 7.02 (d, J = 7, 
1H), 7.2-7.4 (m, 7H), 7.45 (dt, J = 7,8, 1H>, 7.82 <m, 2H). 

13 C-NMR (CDCI 3 , 6): 14.2, 14.7, 22.1 , 22.2, 30.0, 30.8, 35.5, 37.6, 43.8, 
46.0, 53.0, 53.1, 62.9, 63.0, 107.1,. 107.2, 110.8, 126.9, 128.1, 128.2, 128.7, 
128.9, 129.2, 129.3, 137.0, 137.7, 137.8, 138.3, 138.4, 138.6, 140.2, 155.7, 
25 156.1, 158.2, 158.3, 170.2, 170.7. 

FAB MS (%): 429 (parent + 1 , 44), 91 (100). 

HRMS Calc'd. for C 37 H 33 N 4 0 (parent+1): C 429.2654. Found: 429.2669. 

EXAMP LE 12 2 

6-r4-(4-Methvl-DiDeraz in-1-vlmethvl)-Dhenvl]-Dvridin-2-vlamine:PreDaredfrom 
30 (6-(4-formylphenyl)2-(2,5-dimethylpyrrolyl)-pyridine (Example 112), using N- 
methylpiperazine with sodium cyanob rohydride in m thanol in 43% yield, followed 
by deblocking using hydroxylamine hydrochl ride in refluxing ethanol in 78% yield, 
mp 240-250°C (dec.) as the hydrochloride salt. 
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'H-NMR (CDCI 3 , 6): 2.24 <s, 3H), 2.4-2.5 (m, 8H), 3.49 <s, 2H), 4.66 (bs, 
2H), 6.36 (d, J=8, 1H), 7.00 (d, J = 7, 1H), 7.34 (m, 2H), 7.41 (t, J = 8, 1H), 7.81 
<m, 2H). 

13 C-NMR <CDCI 3 , 6): 46.0, 53.0, 55.1 , 62.7, 107.0, 110.7, 126.7, 129.4, 
5 138.3,138.6,156.0,158.4. 

FAB MS {%): 283 <parent+1, 82), 244 (45), 183 (100). 
Anal. Calc'd. for C 17 H 22 N 4 3HCI 2H 2 0: C 47.73, H 6.83, N 13.10. Found: 
C 47.85, H 6.78, N 12.92. 

EXAMPIE 133 
1 ° 3-f4M6-Amino-pyridin-2-vl^^^ 

Prepared as in Example 122, using 6-(t-butoxycarbonylamino)-3-aza- 
bicyclo[3.1.0]hexane in the reductive amination in 66% yield, and in 75% yield for 
the deblocking which included trifluoroacetic acid in methylene chloride to remove 
the t-butoxycarbonyl group, mp 189-192°C (dec.) as the hydrochloride salt. 
15 'H-NMR (CDCI 3 , 6): 1.28 (bs, 2H>, 2.34 (m, 2H), 2.51 (bs, 1H), 2.85 (m, 

2H), 3.48 (s, 2H), 3.61 (bs), 6.38 (d, J = 8, 1H), 6.90 <d, J = 7, 1H). 7.23 (m, 2H), 
7.39 (t, J = 8, 1H). 7.66 <m, 2H). 

13 C-NMR (MeOD 4 , 6): 25.2,32.1,54.4,58.9, 107.3. 110.9, 126.7, 128^8, 
138.4, 138.5, 139.4, 156.0, 158.5. 
20 FABMS<%): 281 ; (parent : + 1, 97), 21 2 (30), ,1 83 (100)... . ..... .v*. 

Anal. Calc'd. for C t7 H 19 N 4 3HCI 1/2H 2 0: C 70.56, H 7.31, N 19.36. Found: 
C 70.76, H 7.15, N 19.17. 

EXAMPIE 124 

6-f4-f2MBis-CYClohexvlmethvl-aminn )- B thvn-Dhenvl)-Dvridin-2-vlamine: refer 
25 to Scheme 2: 

A. N,N-Dibenzvl(4-bromoDhenvhac6tam^«- To a 100 mL round-bottomed flask 
equipped with N 2 inlet were added 1 .075 g (5 mmol) 4-bromophenylacetic acid, 
0.961 mL (5 mmol) dibenzylamine, 20 mL dry acetonitrile, 10 mg 1- 
hydroxybenzotriazole, 959 mg (5 mmol) EDAC, and 1.74 mL (12.5 mmol) 
30 triethylamine. The reaction was stirred at room temperature for 36 hr, poured into 
aqueous sodium bicarbonate s lution, and extracted into ethyl acetat . The organic 
layer was washed with water aqueous citrate, water, and brine, dried ov r sodium 
sulfate, and evaporated to give 2.0 g (100%) of an oil which was used directly. 
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'H-NMR (CDCU, 6): 3.705 (s, 2H), 4.43 <s, 2H), 4.61 (s, 2H), 7.1-7.4 <m, 

14H). 

13 C-NMR <CDCI 3 , 6): 40.1,48.5. 50.2, 120.9, 126.3, 127.5, 127.8, 128.3, 
128.6, 129.1, 130.7, 130.8, 131.7, 134.0, 136.2, 137.1, 171.1. 
5 MS <%): 393/395 (parent + 1 , 98/1 00). 

B. N.N-Dibenzvl*2-(4-bromoDhenvt)ethaneamine: To a 100 mL round- 
bottomed flask equipped with condenser and N2 inlet were added the above oil (5 
mmol), 25 mL dry tetrahydrofuran, and 7.5 mL (15 mmol) of a 2.0M solution of 
borane methyl sulfide in tetrahydrofuran. The reaction was refluxed 18 hr, cooled, 

10 and evaporated. The residue was taken up in 25 mL ethanol, and treated with 1 g 
sodium carbonate and 1 g cesium fluoride, then refluxed 18 hr. The reaction was 
cooled, evaporated, and the residue taken up in water/ethyl acetate. The organic 
layer was separated, washed with water and brine, dried over sodium sulfate, and 
evaporated. The resulting oil (1.75 g, 92%) was used directly. 

1 5 'H-NMR (CDCU, 6): 2.70 (m, 2H), 2.75 (m, 2H), 3.65 (s, 4H>, 6.95 (d, J = 8, 

1H>, 7.2-7.4 (m, 13H). 

13 C-NMR (CDCU,*): 33.0, 54.8, 58.3, 119.6, 126.9, 128.2, 128.7, 130.7, 
131.2, 139.563, 139.635. 

MS (%): 380/382 (parent + 1, 95/100). 

20 - 2-(2.5-DimethvlDvrrol>1-vl)-6't4-(2-(N.N-dibenzvlamino)ethvnohenvl)- 
pyridine : To a 1 00 mL three-necked round-bottomed flask equipped with septum and 
N2 inlet were added 1.75 g (4.60 mmol) of N,N-dibenzyl-2-(4- 
bromophenyDethaneamine and 1 6 mL dry ether. The solution was cooled to -70° C, 
and 3.45 mL of a 1.6 M solution (5.53 mmol) of butyl lithium in hexanes added 

25 dropwise over 5 min. The reaction was stirred 5 min at -70 °C, then warmed to 
room temperature, and a solution of 0.950 g (5.53 mmol) 2-( 2, 5-dimethyl pyrrol- 1-yD- 
pyridine in 5 mL dry ether added over 3 min. The reaction turned to dark orange and 
then dark red as it was stirred at room temperature for 6 hr, then quenched with 
aqueous ammonium chloride. The organic layer was diluted with ethyl acetate and 

30 separated, washed with aqueous ammonium chloride and brine, dried over sodium 
sulfate for 14 hr in the air (to permit air oxidation to the pyridine) and evaporated. 
The residue was chromatographed on silica gel using 10% ethyl acetate in hexane 
as luant to afford the product as an oil, 860 mg (40%). 
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'H-NMR {CDCI 3 , 6): 2.45 (s, 6H>, 2.94 <m, 2H), 3.04 (m, 2H), 3.84 <s, 4H), 
6.18 <s, 2H), 7.24 <d, J = 8, 1H>, 7.3-7.5 (m, 12H), 7.83 <d, J = 8, 1H), 7.92 (t, 
J = 8, 1H), 8.17 (m, 2H). 

,3 C-NMR (CDCI 3 , 6): 13.8,33.5,55.1,58.5, 107.3, 118.2, 119.7, 127.0, 
5 128.4, 128.8, 128.9, 129.1, 129.5, 138.7, 139.85, 142.4, 151.8, 157.0. 
MS (%): 472 (parent* 1, 100). 

P, 2-(2.5-PimethvlPvrrol-1-vl)-6-(4-(2-aminoethvh Dhenvl^Dvridine: To a 100 
mL three-necked round-bottomed flask equipped with septum and N2 inlet wer 
added 860 mg (1.826 mmol) 2-(2,5-dimethylpyrrol-1-yl)-6-(4-(2-<N,N- 

10 dibenzylamino)ethyl)phenyl)-pyridine, 576 mg (9.13 mmol, 5 eq.) ammonium 
formate, 20 mL ethanol, and 100 mg 10% Pd-C. The reaction was refiuxed 2 hr, 
and additional portion of ammonium formate and palladium added, and reftuxing 
continued another 1 hr. The cooled reaction was filtered through Celite using 
ethanol and methylene chloride, and the filtrate evaporated. The residue was taken 

15 up in aqueous sodium bicarbonate solution and ethyl acetate, the aqueous layer 
reextracted with ethyl acetate, and the organic layer separated and washed with 
brine, dried over sodium sulfate, and evaporated. The crude oil, 430 mg (8 1 %) was 
used directly. 

1 H-NMR (CDCI 3 , 6): 2.20 (s, 6H), 2.4 (bs, 2H>, 2.80 (m, 2H), 2.98 (m, 2H), 
20 5,91 <s, 2H>, 7.09 (d,,J = 8, .1H), 7.26. (m, 2H),. 7.6.9. (d, J = 8, .1H), 7.82 (t, J = 8, 
1H), 7.99 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 14.2,39.3,43.2,60.4,106.9,118.1,119.7, 127.0, 
129.3, 136.5, 138.6, 141.0, 151.6, 156.7. 

MS (%): 292 (parent + 1, 100). 
25 E. 2-(2 J 5-DimethvlPvrrol-1-vl)-6-{4-r2-(bis-cvcl ohexvlmethvl-aminQ>-ethvH-Dhenvl}- 
pyridine: To a 100 mL round-bottomed flask equipped with N 2 inlet were added 215 
mg (0.739 mmol) 2-(2,5-dimethylpyrroM-yl)-6-(4-(2-aminoethyl)phenyl)-pyridine, 
1 79 uL ( 1 .48 mmol) cyclohexanecarboxaldehyde, 7 mL methanol, and 93 mg ( 1 .48 
mmol) sodium cyanoborohydride. The reaction was stirred at room temperature for 
30 18 h, poured into dilute aqueous sodium bicarbonate solution, and extracted into 
ethyl acetate. The organic lay r was washed with wat r and brin , dri d ov r 
sodium sulfat , and evaporated. The residue was chromatographed on silica gel 
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using ethyl acetate/hexane as eluant to afford the product, 134 mg (37.5%) as an 
oil. 

'H-NMR (CDCI 3 , 6): 0.84 (m, 4H), 1 .20 <m, 6H), 1 .40 <m, 2H), 1 .69 <m, 6H), 
1 .78 (m, 2H>, 2.2 <m, 6H>, 2.24 <s, 6H>, 2.63 (m, 2H), 2.76 <m, 2H), 5.96 (s, 2H), 
5 7.12 <d, J = 8, 1H), 7.30 (m, 2H), 7.73 (d, J = 8, 1H), 7.85 <t, J=8, 1H), 8.01 <m, 
2H). 

,3 C-NMR (CDCI 3 , tf): 13.5, 26.3, 27.0, 31 .9, 33.5, 36.4, 57.2, 62.4, 106.9, 
118.0, 119.5, 126.8 , 128.7, 129.3, 135.9, 138.5, 143.0, 151.6, 157.0. 
MS (%): 484 <parent + 1, 100). 

10 F. 6-{4-f2-(Bis-cvclohexvlmethvl-amino)^thvn-Dhenvl}-Dvridin-2-vlamine: To a 100 
mL round-bottomed flask equipped with condenser and N 2 inlet were added 1 34 mg 
(0.277 mmol) 2-(2,5-dimethylpyrrol-1 -y0-6-{4-[2-(bis-cyclohexylmethyl-amino)-ethyll- 
phenyl}-pyridine, 96 mg (1 .387 mmol) hydroxylamine hydrochloride, 1 mL water and 
5 mL ethanol. The solution was heated at 80 °C for 35 h, cooled, and poured into 

1 5 dilute aqueous hydrochloric acid. The aqueous layer washed with ethyl acetate, the 
pH adjusted to 1 1 with 1 N sodium hydroxide solution, and extracted with ethyl 
acetate. The organic layer was washed with brine, dried over sodium sulfate, and 
evaporated. The resulting oil was taken up in ether and precipitated using 1 N HCI 
in ether. The product was collected as a tan solid, mp 75-85 °C, 68 mg (51 %). 

20 * ■■' 'H-NMR (CDCI 3 ,<J): 0.81 <m, 6H); 1 .24 <m, 6H), 1 .38 <m, 2H), 1 .66 (m, 6H), 
1.74 (m, 2H>, 2.17 <d, J = 7, 4H), 2.60 (m, 2H), 2.70 (m, 2H), 4.55 (bs, 2H), 6.40 
(d, J = 8, 1H), 7.04 (d, J = 7, 1H), 7.23 (m, 2H), 7.45 (t, J = 8, 1H), 7.81 |m, 2H). 

,3 C-NMR (CDCI 3 , 6): 26.3, 27.0, 31.9, 33.4, 36.4, 57.2, 62.4, 106.8, 
110.7, 126.7, 129.0, 137.2, 138.3, 142.0, 156.2, 158.3. 

25 MS (%): 406 (parent* 1, 100). 

Anal. Calc'd. for C„H 39 N 3 2HCI 2H 2 0: C 63.02, H 8.81 , N 8.1 7. Found: C 
62.54, H 8.92, N 8.56. 

E XAMPLE 125 

6-{4-f2-<4- Phenvl-butvlamino)-ethvn-phenvl}-Dvridin-2-vlamine: 
30 A. N-(2-(2 .5-DimethvlDvrrol-1-vl)-6-ethvl1-Dhenvl)-ovridvl)-(3- 

phenvlbutvramide) : To a 100 mL r und-bottomed flask equipped with N 2 inlet were 
added 200 mg (0.687 mmol) 2-(2,5-dimethylpyrrol-1-yl)-6-(4-(2-aminoethyl)phenyl)- 
pyridine (Example 100D), 113 mg (0.687 mmol) 3-phenylbutyric acid, 132 mg 
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(0.687 mmol) EDAC, 10 mg N-hydroxybenzotriazole, 5 mL dry acetonitrile, and 21 1 
uL (1.51 mmol) triethylamine. The reaction was stirred at room temperature for 1 2 
h, poured into dilute aqueous citrate solution, and extracted into ethyl acetate. The 
organic layer was washed with water, aqueous sodium bicarbonate solution, and 
5 brine, dried over sodium sulfate, and evaporated. The resulting yellow oil, 300 mg 
(100%) was used directly. 

'H-NMR (CDCI 3 , 6); 1.28 (m, 2H), 2.23 (s, 6H>, 2.61 (m, 2H), 2.85 (m, 4H), 
3.51 (m, 2H), 5.95 (s, 2H>, 7.1-7.4 <m, 8H), 7.70 (d, J=8, 1H), 7.85 (t, J = 8, 1H), 
8.00 (m, 2H). 

10 ,3 C-NMR (CDCI3, d): 13.5, 27.1, 35.2, 35.5, 35.8, 40.4, 107.0, 118.2, 

119.8, 125.9, 127.2, 128.4, 128.5, 128.6, 129.2, 136.7, 138.0, 140.5, 141.5, 
151.7, 156.6, 172.8. 

MS (%): 438 (parent+1, 100). 
Ba-{2,5-PimethvlPYrroH-vH^^^ 
15 To a 1 00 mL round-bottomed flask equipped with condenser and N 2 inlet were added 
300 mg (0.687 mmol) N-(2-(2,5-dimethytpyrrol-1 -yl)-6-ethyl]-phenyl}-pyridyl)-(3- 
phenylbutyramide), 10 mL dry tetrahydrofuran, and 1 .0 mL (2.06 mmol) of a 2.0 M 
solution of borane methyl sulfide in tetrahydrofuran. The reaction was refluxed, 20 
h, cooled, and evaporated. The residue was taken up in 40 mL ethanol, treated with 
20 l.g sodium carbonate and .0.5 g cesium fluoride, and refluxed 40. h. . The react ion 
was cooled and evaporate, and the residue taken up in ethyl acetate/water. The 
organic layer was separated, washed with water and brine, dried over sodium 
sulfate, and evaporated. The residue was chroma tographed on silica gel using 
methanol/methylene chloride as eluant to afford the product as a low-melting solid, 
25 13 mg (4.5 %). 

'H-NMR (CDCI3, 6): 1.67 (m, 2H), 1.97 (m, 2H), 2.18 (s, 6H), 2.58 (m, 2H), 
2.93 (m, 2H), 3.14 <m, 2H), 3.25 (m, 2H), 5.91 <s, 2H), 7.1-7.3 <m. 8H), 7.66 (d, 
J = 8, 1H), 7.82 (t, J = 8, 1H), 7.96 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 13.4, 26.1, 28.6, 33.8, 35.3, 47.9, 49.0, 107.0, 
30 118.2, 119.9, 126.0, 127.4, 128.3, 128.4, 129.1, 138.2, 138.6, 141.4,. 151.7, 
156.4. 

MS <%>: 424 (par nt + 1, 100). 
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C. 6-f4-r2-(4-Phenvl-butvlamino)-ethvl]-ohBnvl)-Dvridin-2-vlamine: To a 100 
ml round-bottomed flask equipped with condenser and N 2 inlet were added 13 mg 
(0.0307 mmol) 2-<2,5-dimethylpyrroM -yD-6-{4-I2-<4-phenylbutyl)-ethyU-phenyl}- 
pyridine, 21 mg (0.307 mmol) hydroxylamine hydrochloride, 4 mL ethanol, and 1 ml_ 
5 water. The reaction was refluxed 40 h,, cooled, and poured into water and extracted 
into ethyl acetate. The organic layer was separated, washed with water and brine, 
dried over sodium sulfate, and evaporated. The residue was taken up in ether and 
precipitated with 1 N HCI in ether to afford a hygroscopic solid, 3 mg (23%). 

'H-NMR (CDCI 3 , 6): 1 .49 (m, 2H), 1 .59 (m, 2H), 2.59 <m, 4H>, 2.84 (m, 4H), 
10 4.54 (bs, 2H), 6.42 (d, J = 8, 1H), 7.03 (d, J = 7.5, 1H), 7.14(m, 2H), 7.24 (m, 5H), 
7.46 (t, J = 8, 1H), 7.82 (m, 2H). 

13 C-NMR (CDCI3, 6): 29.1, 29.6, 35.8, 35.9, 49.6, 50.9, .106.9, 110.8,. 
125.6, 126.9, 127.1, 128.2, 128.4, 128.9, 138.3, 140.5, 142.4, 156.1, 158.2. 

MS (%>: 346 (parent+1, 100). 
15 EXAMPLE 126 

6-{4-r2-(5-Phenvl-pentvlamino)-ethvH'Dhenvl}-Dvridin-2-vlamine: Prepared as 
in Example 100A, using 4-phenyl pentanoic acid, with a 45% yield in the final step, 
as a solid, mp 60-70°C. 

'H-NMR (CDCI3, 6): 1 .31 (m, 2H), 1 .50 (m, 2H), 1 .60 (m, 2H), 2.58 (m, 4H), 
-20 2,87 (m, 4H), 4.49 <bs,-2H), 6.42 (d, J = 8, 1 H), 7.04 (d, J = 7, 1H), 7.14 <m, 2H), 
7.24 (m, 5H), 7.47 (t, J = 8, 1H), 7.83 (m, 2H). 

13 C-NMR (CDCI3, &): 26.9, 29.6, 31.3, 35.8, 49.6, 50.9, 106.9, 110.7, 
125.6, 126.9, 128.2, 128.4, 128.9, 137.8, 138.3, 142.6, 158.2. 

MS (%): 360 <parent+1, 100). 
25 EXAMPLE 127 

6-{4-r3-(1.2.3.4-Tetr ahvdro-naohthalen-2-vlamino)-Dropvn-Dhenvn-Dvridin-2- 
ylamine : Prepared using 2-(2,5-dimethylpyrrol-1-yl)-6-(4-(3-aminopropyl)phenyl)- 
pyridine, which was prepared as in Example 100, starting from 3-<4-bromophenyl)- 
propionic acid, which was prepared as follows: To a 500 mL round-bottomed flask 
30 equipped with addition funnel and N 2 intet were added 45 mL formic acid, which was 
cool d to 0°C, followed by dropwis addition f 67 mL triethylamtne. The resulting 
solution was warmed to room temperature, follow d by addition f 9.25 g (50 mmol) 
of 4-bromobenzaldehyd and 7.21 g (50 mm I) of Meldrum's acid. The reaction was 
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heated to 95 °C over 1 h, then heated at 95-1 00°C for 2 h. The reaction was 
cooled, poured into ice/water, and the pH adjusted to 1 with 6 N hydrochloric acid. 
The mixture was let stand at 0°C for 14 h, and the precipitate collected, washed 
with water, and taken up in ethyl acetate and extracted with aqueous sodium 
5 bicarbonate solution. The aqueous layer was washed with ethyl acetate, then th 
pH adjusted to 1 with 6 N hydrochloric acid followed by extraction with ethyl 
acetate. The organic layer was washed with brine, dried over sodium sulfate, and 
evaporated to a solid, 4.56 g (40%). 

'H-NMR (CDCI 3 , 6): 2.66 <t, J = 7, 2H), 2.92 (t, J = 7, 2H>, 7.1 (m, 2H), 7.45 
10 <m, 2H). 

13 C-NMR (CDCI 3 , 6)1 29.9, 35.3, 120.2, 130.0, 131.6, 139.0, 178.8. 
The remaining steps were carried out following Example 124 to make 2-(2,5- 
di methylp yrrol- 1 -yl)-6-(4-(3-aminopropyl)phenyl)-pyridine, which was then converted 
as follows: To a 100 mL round-bottomed flask equipped with N 2 inlet were added 

15 300 mg (0.984 mmol) 2-(2,5-dimethylpyrrol-1-yl)-6-(4-(3-aminopropyl)phenyl)- 
pyridine, 156 uL (1.18 mmol) 1 ,2,3,4-tetrahydronapthalen-2-one, 7 mL methanol, 
and 74 mg (1.18 mmol) sodium cyanoborohydride, followed by 3 mL of 1 N HCI in 
methanol. The reaction was stirred at room temperature for 6 h, poured into 
aqueous sodium bicarbonate solution, and extracted into ethyl acetate. The organic 

20 layer was washed with water and brine, dried over sodium sulfate, and evaporated. 
The residue was chromatographed on silica gel using methanol/methylene chloride 
aseluanttoafford2-(2,5-dimethylpyrrolyl)-6-{4-(3-(1,2,3,4-tetrahydro-naphthalen-2- 
ylamino)-propyl]-phenyl}-pyridine as an oil, 120 mg (28%). 

'H-NMR {CDCI3, 6): 1 .70 (m, 1 H), 1 .99 (m, 2H), 2.1 1 (m, 1 H), 2.205 (s, 6H), 

25 2.7-2.9 (m, 6H), 3.04 (m, 3H), 3.6 (bs, 1 H>, 5.92 (s, 2H), 7.0-7.2 (m, 5H), 7.27 (m, 
2H), 7.69 (d, J = 8, 1H), 7.84 (t, J = 8, 1H), 7.96 (m, 2H). 

13 C-NMR (CDCI3, 6): 13.5, 27.9, 28.4, 30.5, 33.2, 45.9, 54.0, 106.9, 
118.1, 119.6, 125.8, 126.0, 127.0, 128.6, 128.8, 129.3,. 134.2, 138.6, 142.9, 
151.6, 156.8. 

30 MS (%): 436 (parent* 1, 100). 

The oil was taken up 5 mL ethanol and 1 mL water and tr ated with 96 mg 
(1 .38 mmol, 5 eq.) hydroxylamine hydrochloride at 80°C for 36 h. The reaction was 
cooled, poured into dilute ague us hydrochloric acid, and washed with ethyl acetate. 
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The pH of the aqueous layer was adjusted to 10 with 1 N sodium hydroxide solution 
followed by extraction with ethyl acetate. The organic layer was washed with brine, 
dried over sodium sulfate, and evaporated to afford an oil, 65 mg (66%), which was 
converted to the hydrochloride salt using HCI in ether, mp 1 20-1 30°C. 
5 'H-NMR <CDCI 3 , 6): 1 .57 (m, 2H), 1 .87 (m, 2H>, 2.6-3.0 (m, 9H>, 4.58 <bs, 

2H), 6.40 (d, J = 8, 1H), 7.0-7.1 <m, 5H), 7.25 <m, 2H), 7.46 9t, J = 8, 1H>, 7.83 
<m, 2H>. 

13 C-NMR (CDCI 3 , 6): 28.1, 29.6, 31.9. 33.5, 36.8, 46.6, 53.6, 106.9, 
110.7, 125.7, 125.8. 126.8, 128.6, 128.7, 129.4, 135.3, 136.3, 137.4, 138.4, 
10 142.6, 156.1,158.3. 

MS (%): 358 (parent+1, 100). 

Anal. Calc'd. for C 24 H 27 N 3 2HCI 2/3H 2 0: C 65.15, H 6.91, N 9.50. Found: 
C 65.01, H 7.10, N 9.22. 

EXAMPLE 129 

15 6-{442-(4-Phenethvl-oioerazm-1-vl)^thvn-phenvl>^-methvl-Dvridin-2-vlamine: 

refer to Scheme 3: 

A. ((4-lodop henvl)acetvl)-phenethvloioerazine: To a 100 mL round-bottomed 

flask equipped with N 2 inlet were added 1 .0 g {3.81 6 mmol) 4-iodophenylacetic acid, 

725 mg (3.816 mmol) phenethylpiperazine, 10 mL dry acetonitrile, 10 mg 1- 
20 hydroxybenzotriazole; 732 *mg"(3.81 6 mmol) EDAC, and 1.17 mL (8.395 mmol) 

triethylamine. The reaction was stirred at room temperature for 1 6 hr, evaporated, 

and chromatographed on silica gel using methanol /methylene chloride as eluant to 

afford 1.74 g (100%) of a low-melting solid. 

'H-NMR (CDCI 3 , 6): 2.34 (m, 2H), 2.45 (m, 2H), 2.58 (m, 2H), 2.75 (m, 2H), 
25 3.43 (m, 2H>, 3.63 (s, 2H), 3.65 (m, 2H), 6.97 (m, 2H>, 7.17 (m, 3H), 7.25 (m, 2H), 

7.62 (m, 2H). 

13 C-NMR (CDCI 3 , 6): 33.5, 40.2, 41 .8, 46.0, 52.7, 53.2. 60. 1 , 92.2, 126.1, 
128.4, 128.5, 128.7,.130.8,. 134.8, .137.7, 139.95, 168.7. 

MS {%): 435 (parent+1, 100). 
30 B. ((4-lodophenvl)ethvl)-DhenethvlpiDerazine : To a 100 mL round-bottomed 

flask equipped with condenser and N2 inlet were added 1.66 g (3.8 mm I) ((4- 
iodophenyUacetyD-phenethylpiperazine, 15 mL dry tetrahydrofuran, and 5.73 mL 
(1 1 .46 mmol) of a 2.0 M solution of borane methyl sulfide in tetrahydrofuran. The 
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reacti n was reflux d 18 hr, cooled, and evaporated. The residue was tak n up in 
25 mL ethanol, and treated with 1 g sodium carbonate and 1 g cesium fluoride, then 
refluxed 18 hr. The reaction was cooled, evaporated, and the residue taken up in 
water/ethyl acetate. The organic layer was separated, washed with water and brine, 
5 dried over sodium sulfate, and evaporated. The resulting solid, mp 91-93°C (0.74 
g, 46%) was used directly. 

1 H-NMR (CDCI 3 , 6): 2.5-2.7 (m, 12H), 2.71 (m, 2H), 2.77 (m, 2H), 6.94 (m, 
2H), 7.19 (m, 3H>, 7.26 (m, 2H>, 7.58 (m, 2H). 

13 C-MMR <CDCI 3 , 6): 33.1, 33.6, 53.2, 60.2, 60.6, 91.1, 126.0, 128.4, 
10 128.7, 130.8, 137.4, 140.0, 140.3. 

MS (%): 420 (parent + 1, 100). 

C. 2-(2.5-DimethvlDvrrolvn-4-m QthvlDvridine: To a 250 mL round-bottomed 
flask equipped with condenser were added 10.8 g (100 mmol) 2-aminopyridine, 1 1.7 
mL (100 mmol) hexane-2,5-dione, and 0.5 mL concentrated hydrochloric acid. The 
1 5 reaction was heated slowly to 150°C over 2 hr, then at 1 65-1 70°C for 2 hr, and 
cooled. The residue was poured into aqueous sodium bicarbonate solution, extracted 
into ethyl acetate, and the organic layer washed with water and brine, dried over 
sodium sulfate, and evaporated. The residue was chromatographed on silica gel 
using ethyl acetate in hexane as eluant to afford a low-melting solid, 1 5.36 g (83%). 

?P... - - - 'H-NMR.fCDCJa, ,£):_ 2. 1 1 (s, 6H),.2.41 (s, 3H), 5.87. (s, 2H), 7.02 (bs,1H), 
7.10 (m, 1H), 8.44 (d, J = 5, 1H). 

,3 C-NMR (CDCI 3 , 6): 13.1, 21.0, 106.7, 122.75, 123.4, 128.5, 149.0, 
149.4, 152.2. 

MS (%): 187 (parent + 1, 100). 

25 Dj. 2.(2,5-DimethvlPvrrol-Vvl)-4-methvl-6 -f4-(2-(nhfln ft thvlDi P6 r a 7in-4. 

y')9tfrYl)phenYl)-pYHp'ine: To a 1 00 mL three-necked round-bottomed flask equipped 
with septum and N 2 inlet were added 440 mg (1 .05 mmol) of <(4-iodophenyl)ethyl)- 
phenethylpiperazine and 5 mL dry ether. The solution was cooled to -70 °C, and 
0.625 mL of a 1 .6 M solution (1 .0 mmol) of butyl lithium in hexanes added dropwise 

30 over 5 min. The reaction was stirred 5 min at -70 °C, then warmed to room 
temperature, and a solution of 186 mg (1.0 mmol) 2-( 2, 5 -dimethyl pyrrol- 1-yl)-4- 
methyl-pyridine in 5 mL dry ether added over 3 min. The r acti n turned t dark 
orange and then dark red as it was stirred at room temperature for 5 hr, then 
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quenched with aqueous ammonium chl ride. The organic layer was diluted with 
ethyl acetate and separated, washed with aqueous ammonium chloride and brine, 
dried over sodium sulfate for 1 4 hr in the air (to permit air oxidation to the pyridine) 
and evaporated. The residue was chromatographed on silica gel using aqueous 
5 acetonitrile as eluant to afford the product as an oil, 1 65 mg (34.5%). 

'H-NMR <CDCI 3 , 6): 2.19 <s, 6H>, 2.45 (s, 3H>, 2.6-2.9 (m, 16H), 5.90 (s, 
2H>, 6.93 <m, 2H), 7.20 Cm, 3H>, 7.27 <m, 3H), 7.57 (m, 2H), 7.96 (d, J = 8, 1H). 

13 C-NMR (CDCI 3 , 6): 13.5, 21.3, 33.0, 33.5, 53.0, 60.0, 60.4, 106.7, 
119.2, 120.5, 126.1, 127.0, 128.4, 128.6, 128.7, 129.1, 130.8, 137.4, 139.8, 
10 140.1, 151.8, 156.5. 

MS (%): 479 (parent* 1, 100). 
E. 6W4-(2WPhenethvlDtperazin-4-vnethvl)phenvl).4-mQthvl-Dvridinvl-2-amine: To a 
1 00 mL three-necked round-bottomed flask equipped with septum and N 2 inlet were 
added 165 mg (0.345 mmol) 2-(2, 5-dimethyl pyrrol- 1-yl)-4-methyl-6-(4-( 2- 
1 5 (phenethylpiperazin-4-yl)ethyl)phenyl)-pyridine, 1 20 mg(1 .726 mmol) hydroxy lamine 
hydrochloride, 1 mL water, and 5 mL ethanol. The reaction was refluxed 14 hr, 
cooled, evaporated, and taken up in ethyl acetate. The organic layer was washed 
with water and brine, dried over sodium sulfate, and evaporated. The residue was 
chromatographed on silica gel using methanol/methylene chloride as eluant to afford 
20 an oil, which was converted to the hydrochloride salt using 1 N HCI in ether to give 
18 mg (10%), mp 242-250°C. 

'H-NMR (CDCI 3 , 6): 2.22 (s, 3H), 2.63 (m, 4H), 2.79 (m, 1 2H>, 6.24 (s, 1 H>, 
6.80 (s, 1H), 7.1-7.3 (m, 7H), 7.71 (m, 2H>. 

13 C-NMR (CDCI3, 6): 21.1, 32.8, 33.0, 52.6, 59.9, 60.1, 107.7, 112.6, 
25 126.2, 127.0, 128.4, 128.6, 128.8, 139.5, 140.2, 149.8, 158.4. 
MS (%): 401 (parent+1, 100). 

EXAMPLE 139 

6-{4-r3-(4- Phenethv!-DiDerazin-1-vl)-oroDvll-DhenvU-Dvridin-2-vlamine: 
Prepared as in Example 128, starting from 3-(4-bromophenyl)-propionic acid, 
30 prepared in Example 1 25, concluding with deblocking with hydroxylamine 
hydr chlorid , affording a residue which was purified by column chromatography 
using methanol/methylene chloride to give a 46% yield of an oil, which was 
converted to the hydrochloride salt using 1 N HCI in ther to give mp 125-140°C. 
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1 H-NMR (CDCI3, 6): 1 .87 <m, 2H) ( 2.40 (m, 4H), 2.5-2.7 <m, 1 0H), 2.81 (m, 
2H), 4.73 <bs, 2H), 6.38 <d, J = 8, 1H), 7.01 (d, J = 7.5. 1H>, 7.1-7.3 <m, 7H), 7.44 
(t, J = 8, 1H>, 7.80 <m, 2H). 

,3 C-NMR (CDCI3, 6): 28.3, 32.7 f . 33.5, 53.0, 57.95, 60.5, 107.0, 110.7, 
5 126.0, 126.9, 128.4, 128.6, 137.3, 138.0, 138.4, 140.3, 142.6, 156.2, 158.4. 

MS (%): 401 (parent* 1, 100). 

Anal. Calc'd. for C 2e H 32 N 4 3HCI H 2 0: C 59.15, H 7.06, N 10.61. Found: C 
58.67, H 7.02, N 11.23. 

EXAMPLE 13Q 

10 6W3-r2-(4-Fhenethvl-MPerazin-1^ Prepared 

using the procedures in Example 1, with 3-aminophenethyl alcohol as starting 
material, with the final condensation step proceeding in 25% yield after 
chromatography on silica gel using methanol/methylene chloride as eluant. The 
product was precipitated from ether as the hydrochloride salt using 1 N HCI in ether, 
15 mp 120°C (dec). 

'H-NMR (6, CDCI3): 2.5-2.7 (m, 12H), 2.80 (m, 2H), 2.87 (m, 2H), 4.54 (bs, 
2H), 6.41 (d, J=8, 1H>, 7.05 (d, J = 7, 1H), 7.20 (m, 4H), 7.25 <m, 2H), 7.33 (t, 
J = 8, 1H), 7.46 (t, J = 8, 1H), 7.73 (m, 1H), 7.78 (s, 1H). 

13 C-NMR CDCI 3 >; 33.6, 33.7, 53.2, 60.5, 60.6, 107.1, 111.0, 124.6, 
^ 20 1 26.0.J 27,2,, 128 ? 4„1 28.6, 128.7, 129.0, 138.3,. 1 39.8,-140.3,, 140.6, 1 56.2, 
158.3. 

MS (%): 387 (parent-*- 1. 100). 

Anal. Calc'd. for C^H^ 2HCI 1/2CH 2 CI 2 H 2 0: C 58.91, H 6.19, N 10.78. 
Found: C 59.22, H 6.64, N 10.38. 
25 EXAMPLE 131 

6>(4-[2-(4-Aminc-2,6<limethvl-DiDeridin-1-vl)-eth vl1-Dhenvl}-nvridfn-2-vlaminfl 
(cis diastereomer): Prepared as in Example 1 08, using the trans isomer of N-benzyl- 
2,6-dimethylpiperidin-4-one from Example 108 A, with the final step in 92% yield, 
as the hydrochloride salt. 
30 'H-NMR (CDCI 3 , 6): 1 .05 <m, 6H), 1 .47 <m, 2H), 1 .71 (m, 2H), 2.54 (m, 2H), 

2.71 <m, 2H), 2.83 (m, 2H), 3.34 (m, 1H), 4.49 (bs, 2H), 6.41 (d, J=8, 1H), 7.05 
(d, J = 8, 1H>, 7.25 (m, 2H>, 7.46 (t, J=8, 1H), 7.82 (m, 2H). 
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13 C-NMR (CDCI3, 6): 1 1 .3, 21 .4, 35.6, 41 .4, 44.1 , 45.5, 48.8, 51.1,51.2, 
106.8, 110.7, 126.7, 128.9, 137.5, 138.3, 141.5, 156.1, 158.2. 

FAB MS (%): 325 <parent + 1 , 4), 279 (20), 167 (45), 149 (100), 113 (36). 
HRMS Calc'd. for C 20 H M N 4 (parent +1): 325.2392. Found: 325.2369. 
5 EXAMPLE 132 

6-{4W2-f 4-Amino-2.6-diisoDroDvl-DiDBridin-1-vl>-ethv11-Dhenvl}-pvridin-2- 
vtamine (cis diastereomer) : Prepared as in Example 1 08 using isopropanal, to afford 
the product as an oil in 90% yield in the final step, which was converted to the 
hydrochloride salt as an amorphous solid. 
1 0 'H-NMR (CDCI3, 6): 0.8-1 .0 (m, 1 2H), 1 .60 (m, 4H), 1 .84 (m, 2H), 2. 1 3 <m, 

1H), 2.37 (m, 1H), 2.51 (m, 1H>, 2.65 (m, 2H), 2.76 (m, 2H>, 4.54 <bs, 2H), 6.39 
(d, J=8, 1H), 7.03 (d, J=8, 1H). 7.21 <m, 2H), 7.44 (t, J=8, 1 H), 7.81 (m, 2H). 

13 C-NMR (CDCI,, 6): 20.6, 20.8, 21.1, 27.1, 29.6, 29.9, 33.9, 36.6, 46.2, 
47.8, 60.4, 63.0, 1 06.7, 1 1 0.6, 1 26.6, 1 28.9, 1 37.2, 1 38.2, 1 41 .5, 1 56.0, 1 58.2. 
15 APCI MS (%): 381 (parent* 1, 100). 

EXAMPIE 133 

6-{4-f2-(4"lsobutvl-DiDerazin-1-vl)-1-methvl'ethvH-phenvl)-Dvridin-2-vlamine 
A. 2-(2.5-D imathvlPvrrolvl)-6-((4-(1-cvanoethvnDhenvl))»Dvridine: To a 100 
mL round-bottomed flask equipped with septum and N 2 inlet were added 500 mg 
20 {1 .74 mmol) 2-(2,5-dimethylpyrrolyl)-6 i (4-(cyanomethyl)phenyl))-pyridine (Example 
112) and 1 7 mL dry tetrahydrofuran. The solution was cooled to -78 °C, and 1 .92 
mL (1.92 mmol) of a 1 .0 M solution of lithium bistrimethylsilyiamide was added 
dropwise over 3 minutes. After stirring for 1 5 minutes, 0.23 mL (3.66 mmol) methyl 
iodide was added, and stirring continued at -78 °C for another 15 minutes. The 
25 reaction was then poured into aqueous ammonium chloride and extracted into ethyl 
acetate. The organic layer was washed with brine, dried over sodium sulfate, and 
evaporated. The residue was chromatographed on silica gel with hexane/ethyl 
acetate as eluant to afford 404 mg (77%) of an oil. 

'H-NMR (CDCI,, 6): 1.67 (d, J = 7, 3H), 2.22 (s, 6H), 3.96 (q, J = 7, 1H), 
30 5.95 (s, 2H), 7.17 (d, J = 8, 1H), 7.45 (m, 2H), 7.75 (d, J=8, 1H), 7.89 <t, J = 8, 
'1H>, 8.10 (m, 2H). 

13 C-NMR <CDCI 3 ,d): 13.5, 21.4,31.1, 107.1, 118.3, 120.2, 121.4, 127.2, 
127.7, 128.7, 138.2, 138.3, 138.8, 141.8, 156.0. 
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IR (neat, KBr): 2240 <CN). 

FAB MS (%): 302 (parent + 1 , 4), 279 (20), 167 (45), 149 (100), 1 13 (36). 

B. 2-(2.5-DimethvlDvrrolvl)-6-((4-( 1-cafboxvBthvl)Dhenvl))-Dvridine: To a 100 
mL round-bottomed flask equipped with condenser and N 2 inlet were added 400 mg 

5 (1 .33mmoI)2-(2,5-dimethylpyrrolYl)-6-((4-(1-cyanoethyl)phenyt))-pyridine and20mL 
ethanol. After heating to reflux, 30 mL of a 10% aqueous solution of sodium 
hydroxide was added dropwise slowly, and refluxing was continued overnight. The 
reaction was cooled and the pH adjusted to 1 with 6 N hydrochloric acid, then 
extracted into ethyl acetate. The organic layer was washed with brine, dried over 
1 0 sodium sulfate, and evaporated to a brown solid, mp 149-1 55°C, 384 mg (90.5%). 

'H-NMR (CDCI 3 , 6): 1.55 (d, J = 7, 3H), 2.22 (s, 6H), 3.80 (q, J = 7, 1H), 
5.95 (s. 2H), 7.14 (d. J = 8, 1H), 7.43 (m, 2H), 7.73 (d, J=8, 1H), 7.87 (t, J = 8, 
1H), 8.05 (m, 2H>. 

13 C-NMR (CDCI 3 ,<y>: 13.5, 18.1,45.2, 107.0, 118.3, 119.9, 127.3, 128.1, 
15 128.7, 137.5, 138.65, 141.1, 151.7, 156.5, 180.4. 

FAB MS (%): 321 (parent + 1 , 4), 279 (20), 167 (45), 149 (100), 113 (36). 
Anal. Calc'd. for C 20 H 2O N 2 O 2 -1/4H 2 O: C 73.94, H 6.36, N 8.62. Found: C 
73.95, H 6.18, N 8.41. 

C. 2-(2.5-PimethvlPvrrolvn-6-M4-M -<4- isobutvlm P erazin-1 - 

20 vlamidolethvnphenvm-pvridine:. To a 100 mL round-bottomed flask equipped with - 
condenser and N 2 inlet were added 1 87 mg (0.584 mmol) 2-(2,5-dimethylpyrrolyl)-6- 
((4-(1-carboxyethyl)phenyl))-pyridine, 124 mg (0.584 mmol) N-isobutylpiperazine 
hydrochloride,! 12mg (0.584 mmol)N-ethyl-N-3-dimethylaminopropyl-carbodiimide, 
79 mg (0.584 mmol) 1 -hydroxy benztriazole, 0.2 mL (1 .461 mmol) triethylamine, and 

25 6 mL acetonitrile. The reaction was stirred at room temperature for 24 h, poured 
into aqueous sodium bicarbonate solution and ethyl acetate. The organic layer was 
washed with brine, dried over sodium sulfate, and evaporated. The residue was 
chromatographed on silica gel using methanol/methylene chloride as eluant to afford 
218 mg (84%) of an oil. 

30 'H-NMR (CDCI 3 , 6): 0.82 (d, J = 7, 6H), 1.45 (d, J =7, 3H), 1.68 (m, 1H), 

1 .88 (m, 1 H), 1 .96 (m, 2H), 2.20 (s, 6H), 2.2 <m, 2H), 2.37 (m, 1 H>, 3.33 <m, 1 H), 
3.42 (m, 1H), 3.54 (m, 1H), 3.74 (m, 1H), 3.93 (q, J = 7, 1H), 5.92 (s, 2H), 7.12 
(d, J =8, 1H), 7.24 (m, 2H), 7.72 (d, J = 8, 1H), 7.85 (t, J = 8, 1H), 8.01 (m, 2H). 
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13 C-NMR (CDCIj, 6): 13.5, 20.6, 20.7, 25.3, 42.0, 43.0, 45.5, 53.1, 53.3, 
66.5, 107.0, 118.2, 119.8, 127.5, 127.7, 128.6, 136.9, 138.6, 143.5, 151.7, 
156.5, 171.7. 

APCI MS (%): 445 (parent* 1, 100). 
5 D2-(2 . 5-Dimethvtpvrrol vl)-6-f 4-1 2-f 4-isobutvl-Diperazin- 1 -v l )- 1 -methvl-ethvll- 

DhQnvl}-pvridine : To a 1 00 mL round-bottomed flask equipped with condenser and 
N 2 inlet were added 218 mg (0.491 mmol) 2-(2,5-dimethy1pyrrolyl)-6-<(4-(1 -(4- 
isobutylpiperazin-1-ylamido)ethyl)phenyl))-pyridine, 20 mL dry tetrahydrofuran, and 
10 mL (20 mmol) of a 2.0 M solution of borane methyl sulfide in tetrahydrofuran. 

10 The solution was refluxed 24 hr, cooled, and the tetrahydrofuran evaporated. The 
.residue was treated with 25 mL ethanol, 1 g sodium carbonate, and 300 mg cesium 
fluoride, and refluxed 24 hr. The reaction was cooled, poured into 1 N hydrochloric 
acid, and washed with ethyl acetate. The aqueous layer was adjusted to pH 10 with 
6 N sodium hydroxide solution and extracted into ethyl acetate. The organic layer 

15 was washed with brine, dried over sodium sulfate, and evaporated. Both organic 
layers were collected, and the first one used subsequently. 
APCI MS (%): 431 (parent+1, 100). 
E. 6-{4-r2-(4~lsobutvl-Dirjerazin-^ 
Prepared using hydroxylamine hydrochloride as in Example 1 24 F. Purification was 

20 effected by making the N-trityl derivative using triphenylmethyl chloride and 
triethylamine in methylene chloride at room temperature overnight, followed by 
chromatography on silica gel using methanol/methylene chloride as eluant, and then 
removal of the trityl group using 50% aqueous formic acid at 55 °C for 1 h, followed 
by filtration, adjustment of the filtrate to pH 10 with 6 N sodium hydroxide solution, 

25 and extraction into ethyl acetate. The resulting material was converted to the 
hydrochloride salt using HCI in ethyl ether to give a white solid, mp 250-260 °C, in 
1 7 % yield. 

1 H-NMR (CDCI 3 , 6): 0.86 <d, J = 7, 6H), 1.26 (d, J = 6, 3H), 1.74 (m, J = 7, 
1 H). 2.04 <d, J = 7. 2H), 2.37 <m, 6H), 2.47 (d, J = 7, 2H), 2.97 (m, 1 H), 4.48 (bs, 
30 2H>, 6.40 (d, J = 8, 1H), 7.03 (d, J = 7.5, 1H), 7.25 <m, 2H), 7.46 (t, J = 8, 1H), 
'7.82 <m, 2H). 

13 C-NMR (CDCI 3 , 6): 20.1, 20.9, 25.3, 37.2, 53.5, 66.0, 66.9, 106.7, 
1 10.7. 126.7, 127.3, 127.8, 137.5, 138.2, 146.9, 156.1, 158.1. 
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APCI MS (%): 353 (parent+1, 100). 

Anal. Caic'd. for C„H 32 N 4 -3HCI 3/2H 2 0 1/2(0^, c O): C 55.12, H 7.71, N 
10.71. Found: C 55.47, H 8.10, N 10.52. 

EXAMPLE 134 
5 6-(4-M-Benzvl-2-(4-isobirtvl-Di^^ 

Prepared as in Example 133 using benzyl bromide in the alkylation analogous to 
Example 133 A in 13% yield for the final deblocking step, converted to the 
hydrochloride salt in ether. 

'H-NMR (CDCIj, 6): 0.86 <d, J = 6, 6H), 1.73 <m, J = 6, 1H), 2.03 (d, J = 7, 
10 2H), 2.37 <m, 6H>, 2.53 (m, 3H>, 2.69 <m, 1H), 2.83 (m, 1H), 3.14 (m, 2H), 4.465 
<bs, 2H>, 6.40 (d, J = 8, 1H), 6.97 (m, 2H), 7.03 <d, J = 7.5, 1H), 7.13 <m, 5H), 7.45 
<t, J = 8, 1H), 7.78 <m, 2H). 

,3 C -NMR (CDCI 3 , 6): 20.9, 25.3, 40.6, 45.1 , 53.4, 53.5, 63.7, 66.8, 106.7, 
110.7, 125.6, 126.5, 127.9, 128.1, 129.1, 137.4, 138.2, 140.4, 144.5, 156.0, 
15 158.1. 

APCI MS (%): 429 (parent + 1, 100). 

Anal. Caic'd. for C 2e H 36 N 4 3HCI H 2 0 1/2(C 4 H 10 O): C 60.76, H 7.82, N 9.45. 
Found: C 61 .14, H 7.93, N 9.17. 

EXAMPLE 13K 

2 Q - 6-r4-(Phenethvlamino-methvl)-Dhanv»-pvri din-2-vlamine * ^ ^ . .. - 
A. 2-(2.5-DimethvlDvrrolvl)-6-(4-carboxvphB nvl)-Dvridine: Prepared as in 
Example 1 12A, using 4-carboxyphenyl boronic acid, in 22% yield, as a low-melting 
solid. 

] H-NMR (CDCI 3 , 6): 2.22 <s, 6H), 5.94 (s, 2H), 7.21 (d, J = 8, 1H), 7.81 <d, 
25 J=8, 1H), 7.92 (t, J = 8, 1H), 8.18 (m, 4H). 

APCI MS (%): 293 (parent+1, 100). 

8. 2-(2.5-DimethylDvrrolvl)-6-(4-fN-Dhenethvlcar boxamido)phenvl)-Dvridine: 
Prepared as in Example 108F, using the above and phenethylamine, in 70% yield, 
as a low-melting yellow solid. 
30 1 H-NMR (CDCI 3 , 6): 2.20 <s, 6H>, 2.95 (t, J = 7, 2H), 3.73 <dt, J = 5,7, 2H), 

" 5.925 (s, 2H), 6.17 (broad triplet, J = 5, 1 H), 7. 1 7 (d, J = 8, 1 H), 7.24 (m, 3H), 7.31 
(m, 2H>, 7.78 (m, 3H), 7.89 (t. J = 8, 1H), 8.10 (m, 2H). 
APCI MS (%): 396 (parent+1, 100). 
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C. 6-(4-(N-ohenethvlcarboxamido)Dhenvl>-Dvridin-2-vlamine: Prepared as in 
Example 1F, in 36% yield, as a low-melting tan solid. 

1 H-NMR (CDCI 3 , 6): 2.94 <t, J = 7, 2H), 3.72 (dt, J = 5,7, 2H), 4.93 (bs, 2H), 
6.175 <m, 1H), 6.52 (d, J = 8, 1H), 7.09 <d, J = 7, 1H), 7.24 (m. 3H), 7.31 <m, 2H), 
5 7.54 <t, J = 8, 1H), 7.75 <m, 2H>, 7.97 (m, 2H). 
APCI MS (%): 318 (parent+1, 100). 

D. 6-r4-(PhBnethvlamino-mBthv»>Dhenvn-Dvridin-2-vlamine: Prepared as in 
Example 133D in 61% yield, mp 236-238 °C, as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 2.81-2.85 (m, 2H>, 2.88-2.92 <m, 2H), 3.84 (s, 2H), 4.47 
10 (bs, 2H), 6.43 (d. J =8, 1H), 7.05 (d, J = 8, 1H), 7.18-7.29 (m, 3H), 7.24-7.27 <m, 
2H>, 7.29-7.34 <m, 2H), 7.47 (t, J = 8, 1H), 7.86 (d, J = 8, 1H). 

13 C-NMR {CD3OD, 6) 33.3, 49.4, 50.0, 51.7, 112.3, 113.4, 128.3, 129.1, 
129.8, 130.0, 132.3, 136.1, 137.8, 145.8, 147.2, 157.4. 

MS <%): 304 <parent+1, 100). 

15 EXAMPLE 136 

6-{4-rfCvc lohexvl-methvl-amino)-methvl1-Dhenvl)-Dvridin-2-vlamine:PreparQd 

as in Example 135 in 43% yield, mp>250°C, as the hydrochloride salt. 

1 H-NMR <CDCI 3 , 6): 1.10-1.30 <m, 5H), 1.60-1.63 (m, 1H), 1.63-1.87 (m, 
4H), 2.20 (S, 3H), 2.41-2.46 (m, 1H), 3.60 (bs, 2H>, 4.48 (bs, 2H), 6.44 (d, J = 8, 
20 1H). 7.06 (d, J =8, 1H),'7.41-7:50 (m, 3H), 7.83-7;87 (m, 2H). 
MS(%): 296 (parent + 1, 100). 

EXAMPLE 137 

6-f4-(4-Amino-DiDeridin-1-vlmethvl)-phenvl}-Dvridin-2-vlamine: Prepared as 
in Example 135 as an amorphous solid in 25% yield. 
25 'H-NMR (CDCI3, 6): 1.30-1.34 (m, 2H), 1.71-1.74 (m, 2H), 1.97-2.00 (m, 

2H), 2.57-2.60 (m, 1H), 2.77-2.80 (m, 2H>, 3.46 (s, 2H>, 6.39 (d, J = 8, 1H), 6.94 
(d, J = B, 1H), 7.27-7.29 (m, 2H), 7.42 (t, J = 8, 1H), 7.70-7.73 (m, 2H). 

MS (%>: 283 (parent+1, 100). 
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EXAMPLE 138 

6-<4-PiDeridin-1-vlmethvl-Dhenvl>-pvridin-2-viflminfl: Prepared as in Example 
135 in 53% yield, mp >250°C, as the hydrochloride salt.. 

'H-NMR (CDCI 3 , 6): 1.40-1.42 <m, 2H>, 1.54-1.59 (m, 4H), 2.39 <bs, 4H), 
5 3.51 <s, 2H), 4.50 (bs, 2H>, 6.42 (d, J = 8, 1H>, 7.05 (d, J = 8, 1H), 7.36 (d, J = 8, 
2H), 7.47 <t, J = 8, 1H), 7.84 <d, J=8, 2H). 

13 C-NMR <CDCI 3 . 6): 24.2, 25.7, 54.3, 63.4, 106.9, 110.8, 126.5, 129.5, 
138.3, 156.0. 

MS <%): 268 (parent+1, 100). 
10 EXAMPLE 139 

6-{4-(lndan-2-vlaminomethvl)-ohenvn-Dvridin-2-vlamin fl r Prepared as in 
Example 135 in 35% yield, mp 185-187°C f as the hydrochloride salt.. 

'H-IMMR (CDCI3, 6): 2.81 (dd, J, =9, J 2 = 6, 2H), 3.16 <dd, J, =9, J 2 = 6, 2H), 
3.66-3.69 (m, 1H), 3.89 (s, 2H), 4.48 (bs, 2H), 6.42 (d, J = 8, 1H), 7.06 (d, J = 8, 
15 1H), 7.11-7.20 (m, 2H), 7.40 <d, J = 8, 1H), 7.49 (t, J = 7, 1H), 7.88 (d, J = 8, 1H>. 

13 C-NMR (CDCI3, 6): 39.8,51.9, 58.8, 107.0, 110.9, 124.7, 126.4, 126.9, 
128.5,138.4. 

MS (%): 316 (parent+1, 100). 

EXAMPLE 140 

20 6-(4-M2-ThioDhen-2-vl-ethvlam ino)-methvn-ohenvlt-Dvridin-2-vlamine :^ 
Prepared as in Example 135 in 68% yield as an amorphous solid 

'H-NMR (CDCI 3 , 6): 2.92 <t, J = 6, 2H), 3.04 (t, J = 6, 2H), 3.84 (s, 2H), 4.48 
(bs, 2H), 6.43 (d, J = 8, 1H), 6.81-6.82 (m, 1H), 6.91-6.93 (m,1H), 7.06 (d, J = 8, 
1H), 7.13 (m, 1H), 7.34 (d, J=8, 2H), 7.48 (t, J = 7, 1H), 7.86 (d, J = 8, 2H). 
25 13 C-NMR (CDCI3, 6): 30.4, 50.3, 53.3, 106.9, 110.8, 123.5, 124.9, 126.8, 

128.2, 138.3, 140.6, 142.9, 155.7, 158.2. 
MS (%): 310 (parent+1, 100). 

EXAMPLE 141 

6-r2-Methoxv-4-(Dhenethvlamino -methvn-phenvn-Dvridin-2-vlamine Refer to 
30 Scheme 5: 

A. 2-Methoxv-4>methvlohenvlboronin ani^- T a125mLthre -necked round- 
bottomed flask equipped with septum and N 2 inlet were added 2.3 g (1 1 .4 mm I) 2- 
bromo-5-methylanisole (prepared as described in EP 470794 A1 , see Chem . Abs .. 
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1 16:193935) and 25 mL dry tetrahydrofuran. The solution was co led t -70°C, 
and 5.5 mL (13.7 mmol) of a 2.5 M solution of but yr lithium in hexane added over 
3 min. The reaction was stirred 1 h at -70°C, then 2.34 mL (13.7 mmol) triethyl 
borate was added, and stirring continued for 2 h at -70 °C. The reaction was 
5 warmed to room temperature and stirred for 60 h, quenched with aqueous 
ammonium chloride solution and dilute hydrochloric acid solution, and extracted with 
ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate 
and evaporated to a dark oil, which was triturated with hexane to afford 630 mg 
(33%) of an oil. 

1 0 'H-NMR (CDCI 3 , 6): 2.37 (s, 3H>, 3.89 (s, 3H), 6.7 1 5 (s, 1 H), 6.84 <d, J = 7, 

1H>, 7.70 <d, J = 7, 1H). 

B. 2-(2.5-DimQthvlPvrrolvl)-6'(2-methoxv-4-methvlDhenvl)-Dvridine: Prepared 
as in Example 1 1 2A, using 953 mg (3.795 mmol) 2-(2,5-dimethyl)-6-bromopyridine, 
630 mg (3.795 mmol) 2-methoxy-4-methylphenylboronic acid, 1 .61 g (1 5.18 mmol) 

15 sodium carbonate, 44 mg (0.038 mmol) tetrakis-tri phenyl phosphine palladium, 18 
mL ethanol, and 2 mL water, to give 670 mg (60%) of an oil. 

1 H-NMR (CDCI 3 , 6): 2.28 (s, 6H), 2.45 (s, 3H), 3.93 (s, 3H>, 5.98 (s, 2H), 
6.87 (s, 1H), 6.94 (d, J=*8, 1H), 7.14 (d, J = 8, 1H), 7.84 (t, J = 8, 1H), 7.91 <d, 
J=8, 1H), 7.98 <d, J = 8, 1H). 
20 - 13 C-NMR (CDCI 3 ,rf): 13.4,21.7,55.4,106.7,112.2,119:2,121:8,-123.1; 
125.1, 128.6, 131.2, 137.6, 140.6, 151.3, 155.6, 157.1. 
APCI MS (%): 293 (parent+1, 100). 

C. 6-(2-Methoxv-4-methvlDhenvl)-pvridin-2-vlamine: Prepared as in Example 
1 F in 90% yield, as an oil. 

25 'H-NMR (CDCI3, 6): 2.365 (s, 3H), 3.785 (s, 3H), 4.67 (bs, 2H), 6.34 (d, 

J=8, 1H), 6.76 (s, 1H), 6.84 (d, J = 8, 1H), 7.09 <d, J = 7.5, 1H), 7.39 (t, J=8, 
1H), 7.57 (d, J = 8, 1H). 

13 C-NMR (CDCI3, 6): 21.6, 55.4, 106.5, 112.15, 114.95, 121.5, 126.5, 
130.6, 137.4, 139.5, 154.3, 156.7, 158.2. 

30 APCI MS (%): 21 5 (parent + 1 , 100). 

D. 2-PhthalimidQ-6-(2>methoxv-4-methvlDhenv»-Pvridine: To a 1 00 mL round- 
bottomed flask equipped with condenser and N 2 inlet were added 440 mg (2.15 
mmol) 6-(2-m thoxy-4-methylph nyl)-pyridin-2-ylamine, 502 mg (2.29 mm I) N- 
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carbethoxyphthalimide, and 20 mL dry toluene. The solution was r fluxed 14 h, 
cooled, and purified by chromatography on silica gel using hexane/ethyt acetate as 
eluant to afford 710 mg (90%) of a low-melting solid. 

'H-NMR (CDCI 3 , 6): 2.355 <s, 3H}, 3.84 <s, 3H). 6.775 <s, 1H), 6.85 (d, 
5 J=8, 1H>, 7.27 (m, 1H), 7.76 <m, 3H>, 7.83 <t, J=8, 1H), 7.92 (m, 3H). 

13 C-NMR <CDCI 3 , 6): 21 .3, 55.2, 1 1 2.0, 1 1 9.6, 1 21.6, 1 23.5, 1 24.7, 1 31 .0, 
131.5, 133.9, 134.4, 135.3, 137.8, 140.6, 156.0, 156.8, 166.8. 

APCI MS (%): 345 (parent+1, 100). 

E. 2-Phthalimido-6-(2-methoxv-4-bromomethvlD henvl)-pvridine: ToalOOmL 
10 round-bottomed flask equipped with condenser and N 3 inlet were added 0.7 g (2.03 

mmol) 2-phthalimido-6-(2-methoxy-4-methylphenyl)-pyridine, 0.36 g (2.03 mmol) N- 
bromosuccinimide, 10 mg azobisisobutyronitrile, and 30 mL carbon tetrachloride. 
The reaction was heated at 50°C for 24 h, cooled, diluted with methylene chloride, 
and washed with aqueous sodium bicarbonate solution, dried over magnesium 
15 sulfate, and evaporated. The crude residue, 0.81 g, was used directly. 
APCI MS (%): 423/425 (parent + 1, 100). 

F. 2-Phthalimido-6-[2-methoxv-4-(ohQnethvla mino>methvnDhenvh-pvridine: 
To a 1 00 mL round-bottomed flask equipped with condenser and N a inlet were added 
120 mg (0.28 mmol) 2-phthalimrdo-6-(2-methoxy-4-bromomethylphenyl)-pyridine, 

20 0.04,mL (0.3 mmoD.phenethylamine, 29 mg (0.35 mmol) sodium. bicarbonate, and 
6 mL acetonitrile. The reaction was heated at 50°C for 8 h, cooled, and extracted 
into ethyl acetate. The organic layer was washed with brine, dried over magnesium 
sulfate, and evaporated. The residue was chromatographed on silica gel using 
methanol/methylene chloride to afford 40 mg (31 %) of an oil. 

25 ^-NMR (CDCI 3 , 6): 2.85 (m, 2H), 2.89 (m, 2H), 3.84 (s, 2H), 3.85 (s, 3H), 

6.96 (m, 2H>. 7.2-7.4 (m, 7H), 7.8-8.0 (m, 6H). 
APCI MS (%): 464 (parent+1, 100). 

G. 6-r2-Methoxv-4-(Dhenethvla mino-methvl)-phenvl1-Pvridin-2-vlamine: To a 
1 00 mL round-bottomed flask equipped with condenser and N 2 inlet were added 30 

30 mg (0.065 mmol) 2-phthalimido-6-[2-methoxy-4-(phenethylamino-methyl]phenyl)- 
pyridine, 7 uL (0.2 mmol) hydrazin , and 3 mL methan I. The reaction was heated 
at 50 °C for 3.5 h, cooled, and concentrated. The r sidue was dissolved in 
methylene chloride, washed with aqu ous sodium bicarbonate solution, dried over 
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magnesium sulfate, and evaporat d. The residue was chromatographed on silica gel 
using methanol/methylene chloride as eluant to afford 10 mg (46%) of an oil, which 
was converted to the hydrochloride salt. 

'H-NMR (CDCIj, 6): 2.88-2.95 <m, 4H>, 3.82 <s, 3H), 3.87 (s, 2H), 6.43 (d, 
5 J = 8, 1H),6.94(bs, 1H), 7.10 (d, J =8, 1H), 7.1 8-7.20 (m, 3H), 7.25-7.29 <m, 2H), 
7.45 <t, J=8, 1H), 7.61 <d, J = 8, 1 H). 
MS(%): 334 <parent + 1, 100). 

E*AMPIE 142 

6-(4-f(Cv clohexvl-mQthvl-amino)-methvn-2-methoxv-phenvl>>pvrid irv2-vlamine 
10 Prepared as in Example 1 41 , using N-methyl-cyclohexylamine, with an 86% yield in 
the final step. 

'H-NMR <CDCI 3 , 6): 1.07-1.34 (m, 5H), 1.60-1.63 <m, 1H), 1.77-1.87 <m, 
4H), 2.22 <s, 3H>, 2.42-2.47 (m, 1H), 3.59 <S, 2H), 3.83 <s, 3H), 4.44 <bs, 2H), 
6.41 (d,J = 8, 1H), 7.95-7.98 (m, 2H), 7.13 (d, J = 8, 1 H), 7.44 (t, J = 8, 1H),7.59 
15 <d, J = 8, 1H). 

13 C- NMR (CDCI 3 , 6): 26.0, 26.5, 28.6, 37.8, 55.7, 57.9, 62.0, 106.6, 
111.6, 115.4, 121.3, 130.5, 137.5, 152.5, 157.0, 159.0. 
MS (%): 326 (parent + 1, 100). 

EXAMPLE 143 

20 6-{4.41-Cin namvl-2-(4-isohutvl-piperaz^ 

Prepared as in Example 1 33 using cinnamyl bromide in the alkylation analogous to 

Example 133 A, in 98% yield for the final deblocking step, converted to the 

hydrochloride salt in ether. 

'H-NMR <CDCI 3 , 6): 0.85 <d, J = 7, 6H), 1.73 (m, J = 6, 1H>, 2.03 (d, J = 7, 
25 2H), 2.36 (m, 6H), 2.49 (m, 5H), 2.67 (m, 2H), 2.97 (m, 1 H), 4.50 <bs, 2H), 6.08 

(m, 1H), 6.30 {m, 1H), 6.39 id, J = 8, 1H), 7.04 (d,J = 7, 1H), 7.12 (m, 1H), 7.21 

(m, 7H), 7.45 (t, J =8, 1H), 7.82 (m, 2H>. 

13 C-NMR <CDCI 3 , 6): 21.0, 25.3, 38.1, 43.7, 53.6, 64.1, 66.9, 106.9, 

110.8, 126.0, 126.8, 128.1, 128.4, 128.8, 131.2, 137.7, 138.3, 144.8, 156.1, 
30 158.2. 

APCI MS (%): 455 (parent + 1, 100). 
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EXAMPUE 144 
6-(4-HCvclohexvl-methvl-amino)- meth^ 

A. 2-Fluoro-4-methvlDhenvlbor onic acid : Prepared as in Example 141 A, using 
2-fluoro-4-methylbromobenzene, in 97% yield, as a low-melting solid. 

5 'H-NMR (CDCI 3 , 6): 2.37 <s, 3H>, 6.86 (d, J = 8, 1H>, 7.00 (d, J =8, 1H), 

7.685 (m, 1H). 

B. 2-f2.5-DimethvlDvrrolvn-6-f2-flu oro-4-mQthvlDhenvl)-Dvridine: Prepared as 
in Example 141 B, in 73% yield as a low-melting, yellow solid. 

'H-NMR <CDCI 3 , 6): 2.20 <s, 6H>, 2.37 (s, 3H), 5.91 (s, 2H), 6.97 <d, J = 8, 
10 1H), 7.04 (d, J=8, 1H), 7.13 <d, J = 7, 1H), 7.84 (m, 2H), 7.98 (t, J=8, 1H). 
APCI MS (%): 281 (parent + 1, 100). 

C. 6-(2-Fluoro-4HnethvlphenvU-n vridin-2-vlamine: Prepared as in Example 
141 C in 68% yield, as an oil. ^ 

1 H-NMR (CDCI 3 , 6)1 2.35 <s, 3H>, 6.43 (d, J =8, 1H>, 6.92 (d, J = 8, ity, 
15 7.01 <m, 1H), 7.09 <m, 1H), 7.46 <t, J = 8, 1H), 7.76 (t, J = 8, 1H). 
APCI MS (%): 203 (parent+1, 100). 

D. 2-Phthalimido-6-(2-fluoro-4-methvlDhenv» -Dvridine : Prepared asin Example 
141D in 73% yield as a low-melting solid. 

'H-NMR <CDCI 3 , 6): 2.37 (s, 3H), 6.96 (d, J = 8, 1H), 7.04 (m, 1H), 7.35 <dd, 

20- J =1,8, 1H), 7.8-8.0 (m, 7H). 

APCI MS (%): 333 (parent+1, 100). 

E. 2-Phthalimido-6-(2-fluoro-4-bromomet hvlDhenyl)-pyridine : Prepared as in 
Example 141 E in 62% yield as a crude solid, which was used directly in the 
following step. 

25 APCI MS (%): 411/413 (parent+1, 45/42), remianing peaks due to 

impurities. 

F. 2-Phthalimido-6-f2-fluoro-4-(N-cvclohexvl -N-methvlamino-methvnphenvl)- 
pyridine : Prepared as in Example 141F in 8% yield as an oil. 

'H-NMR <CDCI 3 , 6): 1.22 (m, 6H), 1.6-1.8 <m, 4H), 2.22 (s, 3H), 2.45 (m, 
30 1H>, 3.62 (s, 2H), 7.19 (d, J = 7, 1 H), 7.35 (dd, J = 1,8, 1H), 7.8-8.0 (m, 8H). 
APCI MS (%): 444 (parent+1, 100). 
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G. 6-f4Mf Cvclohexvl-methvl-aminQ)-methvll-2-fluoro-DhQnvl}-pvridin-2- 
vlamine : Prepared as in Example 1 41 G in 57% yield as an oil, which was converted 
to the hydrochloride salt. 

'H-NMR (hydrochloride salt in CD 3 0D, 6): 1.16-1.48 (m, 7H), 1 .57-1 .77 <m, 
5 3H), 1.89-2.05 <m, 2H), 2.09-2.22 (m, 2H), 2.76 (s, 2H), 7.05 <d, J = 8, 1H), 7.16 
<s, J = 8, 1H), 7.58-7.66 <m, 2H) # 7.83 (t, J = 8, 1H>, 7.99 (t, J = 8, 1H). 
APCI MS(%): 314 (parent* 1, 100). 

EXAMPLE 145 

6-f4-f(N-P henethvl-N-methvl)amino-methvl)-Dhenvll-Dvridin-2-vlamine: 
10 Prepared as in Example 1 33D in 57% yield, mp > 250°C, as the hydrochloride salt. 

'H-NMR (CDCI 3 , 6): 2.30 (s, 3H), 2.67 (m, 2H), 2.83 (m, 2H), 3.60 <s, 2H>, 
4.51 (bs, 2H>, 6.43 (d, J=8, 1H>, 7.08 (d, J = 7. 1H>, 7.19 (m, 3H), 7.25 <m, 2H), 
7.35 <m, 2H), 7.48 <t, J = 8, 1H), 7.87 (m, 2H). 

13 C-NMR <CD 3 OD,<*) 33.8,42.2,59.1,61.85, 107.0, 110.7, 125.9, 126.7, 
15 128.3, 128.7, 129.2, 138.3, 138.4, .139.3, 140.4, 156.0, 158.3. 
MS (%): 318 (parent+1, 100). 

EXAMPLE 14g 

6-{4-r2-(4 -nsoauinolin-1-vn-Dioerazin-1-vl>-ethvn-Dhenvl)-Dvridin-2-vlamine: 
Prepared as in Example 1, using N-isoquinolin-1-yl-piperazine, in 30% yield. 

20- 'H-NMR (CDCI 3 , 6): 2,63 (m, 2H), 2.75 (bs, 4H>,- 2.85 (m, 2H>, 3.38 (bs, 

4H), 5.95 (bs, 2H>, 6.39 (d, J = 8, 1H), 7.02 (d. J = 7, 1H>, 7.31 (m, 2H), 7.39 (d, 
J=4, 1H),7.45 (t,J = 8, 1H),7.60 (t, J = 6, 1H), 7.71 (t, J = 6. 1H), 7.89 <m, 3H), 
8.09 (m, 2H). 

MS (%): 410 (parent+1, 100), 216 (38), 145 (45). 

25 Anal, (after conversion to the hydrochloride salt) Calc'd. for 

C 26 H 27 N S 4HCI 2H 2 0: C 52.79, H 5.92, N 1 1 .83. Found: C 53.11, H 6.06, N 
1 1.53. 



BNSDOCID- <WO 9736871A1 I > 



^ WO 97/36871 



PCT/IB97/00132 



-109- 



1. 



CLAIMS 
A compound of the formula 



R 10 



10 



5 




< 4. 




NH 2 



Y 



( I ) 




R 1 and R 2 are selected, independently, from (C r C 6 ) alkyl. 



1 5 tetrahydronaphthalene and aralkyl, wherein the aryl moiety of said aralkyl is phenyl 
or naphthyl and wherein said <C,-C 6 ) alkyl or said tetrahydronaphthalene group or the 
aryl ring of said aralkyl group may optionally be substituted with from one to three 
substituents, that are selected, independently, from halo, nitro, hydroxy, cyano, 
amino, (Ci-C 4 > alkoxy, and (C,-C 4 ) alkylamino; 

20 .... , or RVand R'.form, together with the nitrogen to which they are attached, a* 
piperazine, piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 
14 ring members, from 1 to 3 of which are nitrogen and the rest of which are 
carbon; 



25 substituted with one or more substituents, preferably with from zero to two 
substituent that are selected, independently, from (C^Cb) alkyl, amino, (CVC) 
alkylamino, [dMCj-Cg) alkyl J amino, phenyl substituted 5 to 6 membered heterocyclic 
rings containing from 1 to 4 rings nitrogen atoms, benzoyl, benzoylmethyl, 
benzylcarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, and wherein 

30 the phenyl moieties of any of the foregoing substituents may optionally be 
substituted with on or more substitu nts that are select d, independently, from 
halo, (C 1 -C 3 )alkyl, (C^CgJalkoxy, nitro, amino, cyano, CF 3 and OCF 3 ; 



and wherein said piperazine, piperidine and pyrrolidine rings may optionally be 



n is 0,1 or 2; 
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rn is 0,1 , or 2; 

each R 8 and each R 9 is selected, independently, from (Cj-CJalkyl wherein said 



aryl is selcected from phenyl and naphthyt; allkyl and phenallyl; 

X and Y are selected, independently, from methyl, methony hydroxy and 
5 hydrogon; and 

R 10 is (C r C e ) alkyl; 

with the proviso that R a is absent when N is zero and R e is absent when M 

is zero. 

or a pharmaceutical^ acceptable salt of such compound. 
10 2, A compound according to claim 1 r wherein NR'R 3 is an optionally 

substituted piperidine, piperaztne or pyrrolidine ring or one of the following rings: 

R 3 and R 4 are selected from hydrogen, alkyl, aryl, acyl, aroyl, carbamoyl, 
carbalkoxy; and 

R s is selected from hydrogen, alkyl, aryl, and aralkyl. 
15 3. A compound according to claim 1 wherein NR'R 2 is 



20 



4-phenoxycarbonylpiperazin-1 -yl; 
4-(4-fluorophenylacetyl)piperazin-1-yl; 
4-phenylethylpiperazin-1 -yl; 
4-phenoxymethylcarbonylpiperazin-1 -yl; 
4-phenylaminocarbonylpiperazin-1 -yl; 
4-benzoyl methyl pi perazin-1 -yl; or 
4-benzylcarbonylpiperazin-1-yl. 



4. 



A compound according to claim 1 wherein NR'R 2 is a group of the 



formula 



25 




30 



wher in NR 3 R 4 is NH 2 . 

5. Ac mpound according to claim 1 wherein NR 1 R 2 i 



is a group of the 



formula 
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NR 3 R 4 



10 



15 



20 




wherein R 5 is aralkyl and R 8 is (4-fluoro)phenylacetyl. 

6. A compound according to claim 1 , wherein such compound is selected 

from: 

25 1 -(4-{2-f4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-pipera2in-1 -yl)-ethanone 

1-<4-{2-[4-{6-Amino-pyridin-2-yl)-phenyl]-ethyl}-pipera2in-1-yl)-2-methoxy- 
ethanone 

1-{4-{2-[4-(6-Amino-pyridin-2-yl>-phenyl]-ethyl}-piperazin-1-yl)-2-phenoxy- 
ethanone 

30 K-{2-[4-(6-Amino-pyridin-2-yl)-phenylJ-ethyl}-piperazin-1-yl)-cyclopentyl- 
methanone 

1-(4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-pipera2in-1-yl)-2-phenyl- 
thanone 
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3- {2-I4-{6-Amino-pyridin-2-yl)-phenylJ-ethyl}-3-aza-bicyclo[3.1 .0]hex-6-yl 

amine 

2-(4-{2-[4-(6-Amino-pyridin-2-y1)-phenyl]-ethyl}-pipera2in-1-yl)-1-phenyl- 
ethanone 

5 1 -(4-{2-l4-<6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin- 1 -yl)-2-{4-fluoro- 

phenyD-ethanone 

6-{4-[2-(4-Phenethyl-piperazin-1-yl)-ethyl]-phenyl}-pyridin-2-ylamine 

2- (4-{2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazin-1-yl)-1-phenyl- 

ethanol 

1 0 {2-[4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-(3-oxa-9-aza-bicyclo[3.3. 1 ]non-7- 

yl)-amine 

6-(4-{ 2-l4-(2-Amino-2-phenyl-ethyl)-piperazin- 1 -yil-ethyl}-phenyl)-pyridin-2- 
ylamine 

6-{4-I2-<4-Amino-2,6-dimethyl-piperidin-1-yl}-et^ 
1 5 6-{4-[2-(4-Methyl-piperazin-1 -yl)-ethyl]-pheny1}-pyridin-2-ylamine 

(3-{2-l4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-3-aza-bicyclo[3.1 .0]hex-6-yD- 
di met hyl-a mine 

6-[4-(2-Amino-ethyl)-phenyIJ-pyridin-2-ylamine 

6-{4-(2-(8-Aza-spiro[4.5]dec-8-yl)-ethyl}-phenyl}-pyridin-2-ylamine 
20 6-{4-[2-(4-lsobutyl-piperazin-1-yl)-ethyl]-phenyl}-pyridin-2-ylamine 

4- {2-[4-<6-Amino-pyridin-2-yl)-phenyl]-ethyl}-piperazine-1-carboxylic acid 
p-tolyl-amide 

6-{4-{2-I4-(3-Phenyl-propyl)-piperazin-1-yl]-ethyl}-phenyl)-pyridin-2-yIamine 

1- (4-{2-t4-(6-Amino-pyndin-2-yl)-phenyl]-ethyl}-piperazin-1-yl)-2-(4-chloro- 
25 phenyD-ethanone 

8-{2-[4-{6-Amino-pyridin-2-yl)-phenyl]-ethyl}-3-benzyl-1 ,3,8-triaza-spiro[4.5] 
decane-2,4-dione 

N-{ 1 -{ 2-[4-(6-Amino-pyridin-2-yl)-phenyll-ethyl}-pyrrolidin-3-yl)-2-(4-fluoro- 
phenyD-acetamide 

30 8-{2-I4-{6-Amino-pyridirh2-yl)-phenyl]-ethyl}-8-aza-bicyclo(3.2.1]oct-3-ylamine 

3- {2-(4-(6-Amino-pyridin-2-yl)-phenyl]-ethyl}-3-aza-bicyclo[3.2.1loct-8-ylamine 

2- Amino-1 -(4-{2-[4-(6-amino-pyridin-2-yl)-ph nyll-ethyl}-piperazin-1 -yl)-3- 
phenyl-propan-1 -one 
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6-{4-[2-(4-Amino-piperidin-1-yl)-ethyll-pheny!}-pyridin-2-ylamine 
6-{4-l2-(4-Benzhydryl-piperazin-1-yl)-ethyl)-phenyl}-pyridin-2-ylamine 
6-{4-[2-(4-Benzhydryl-piperidin-1-yO-ethylJ-phenyl}-pyridin-2-ylamine 
and the pharmaceutically acceptable salts of such compounds. 
5 7. A pharmaceutical composition for treating or preventing a condition 

selected from the group consisting of migraine inflammatory diseases, stroke, acute 
and chronic pain, hypovolemic shock, traumatic shock, reperfusion injury, Crohn's 
disease, ulcerative colitis, septic shock, multiple sclerosis, AIDS associated dementia, 
neurodegenerative diseases, neuron toxicity, Alzheimer's disease, chemical 
10 dependencies and addictions, emesis, epilepsy, anxiety, psychosis, head trauma, 
adult respiratory distress syndrome (AROS), morphine induced tolerance and 
withdrawal symptoms, inflammatory bowel disease, osteoarthritis, rheumatoid 
arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury, Huntington's 
disease, Parkinson's disease, glaucoma, macular degeneration, diabetic neuropathy, 
1 5 diabetic nephropathy and cancer in a mammal, comprising an amount of a compound 
according to claim 1 that is effective in treating or preventing such condition and a 
pharmaceutically acceptable carrier. 

8. A method of treating or preventing a condition selected from the, group 
consisting of migraine inflammatory diseases, stroke, acute and chronic pain, 

20 hypovolemic shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative 
colitis, septic shock, multiple sclerosis, AIDS associated dementia, neurodegenerative 
diseases, neuron toxicity, Alzheimer's disease, chemical dependencies and 
addictions, emesis, epilepsy, anxiety, psychosis, head trauma, adult respiratory 
distress syndrome (ARDS), morphine induced tolerance and withdrawal symptoms, 

25 inflammatory bowel disease, osteoarthritis, rheumatoid arthritis, ovulation, dilated 
cardiomyopathy, acute spinal cord injury, Huntington's disease, Parkinson's disease, 
glaucoma, macular degeneration, diabetic neuropathy, diabetic nephropathy and 
cancer in a mammal, comprising administering to said mammal an amount of a 
compound according to claim 1 , that is effective in treating or preventing such 

30 condition. 

9. A pharmaceutical composition for inhibiting nitric oxide synthase (NOS) 
in a mammal, according to claim 1 , comprising a NOS inhibiting effective amount of 
a compound according to claim 1 , and a pharmaceutically acceptable carrier. 
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10. A method of inhibiting NOS in a mammal, comprising administering to 
said mammal a NOS inhibiting effective amount of a compound according to claim 
1 . 

11. A pharmaceutical composition for treating or preventing a condition 
5 selected from the group consisting of migraine, inflammatory diseases, stroke, acute 

and chronic pain, hypovolemic shock, traumatic shock, re perfusion injury, Crohn's 
disease, ulcerative colitis, septic shock, multiple sclerosis, AIDS associated dementia, 
neurodegenerative diseases, neuron toxicity, Alzheimer's disease, chemical 
dependencies and addictions, emesis, epilepsy, anxiety, psychosis, head trauma, 

10 adutt respiratory distress syndrome (ARDS), morphine induced tolerance and 
withdrawal symptoms, inflammatory bowel disease, osteoarthritis, rheumatoid 
arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury, Huntington's 
disease, Parkinson's disease, glaucoma, macular degeneration, diabetic neuropathy, 
diabetic nephropathy and cancer in a mammal, comprising a NOS inhibiting effective 

1 5 amount of a compound according to claim 1 and a pharmaceutically acceptable 
carrier. 

12. A method of treating or preventing a condition selected from the group 
consisting of migraine, inflammatory diseases, stroke, acute and chronic pain, 
hypovolemic shock, traumatic shock, re perfusion injury, Crohn's disease, ulcerative 

20 colitis, septic shock, multiple sclerosis, AIDS associated dementia, neurodegenerative 
diseases, neuron toxicity, Alzheimer's disease, chemical dependencies and 
addictions, emesis, epilepsy, anxiety, psychosis, head trauma, adult respiratory 
distress syndrome (ARDS), morphine induced tolerance and withdrawal symptoms, 
inflammatory bowel disease, osteoarthritis, rheumatoid arthritis, ovulation, dilated 

25 cardiomyopathy, acute spinal cord injury, Huntington's disease, Parkinson's disease, 
glaucoma, macular degeneration, diabetic neuropathy, diabetic nephropathy and 
cancer in a mammal, comprising administering to said mammal a NOS inhibiting 
effective amount of a compound according to claim 1 . 



9736871 A1 I > 



INTERNATIONAL SEARCH REPORT 



Inu. ...UionaJ Application No 

PCT/IB 97/00132 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07D213/73 A61K31/44 



According to International Patent Classification (IPC) or to both national classification and (PC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 C07D 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Qiao on of document, with indication, where appropn&tc, of the relevant passages 



Relevant to claim No. 



P.A 



WO 94 14780 A (THE WELLCOME FOUNDATION 
LIMITED) 7 July 1994 
see the whole document 

WO 95 11231 A (G.D. SEARLE&CO) 27 April 
1995 

see the whole document 

WO 96 18616 A (MERCK & CO., INC) 20 June 
1996 

see the whole document 



1.7 



1.7 



1.7 



□ 



Further documents ate listed in the conbnuabon of box C. 



Patent family members are listed in annex. 



* Special categories of cited documents : 

A' document defining the general state of the art which is not 
considered to be of particular relevance 

E* earlier document but published on or after the international 
filing date 

*L* document which may throw doubts on priority daimfs) or 
which is a ted to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published prior to the international filing date but 
4atcr than the priority date claimed 



*T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X* document of particular relevance; the claimed invention 
cannot be considered novd or cannot be considered to 
involve an tnvcnbve step when the document is taken alone 

*Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person stalled 
in the art. 

"A" document member of the same patent family 



Date of the actual completion of the international search 

7 May 1997 



Date of mailing of the international search report 



3 a 05. 97 



Name and mailing address of the ISA 

European Patent Office, P.fi. 581 B Patentlaan 2 
NL - 2280 HV Ripwi* 
Tel. ( + 31-70) 340-2040, Tx. 31 6SI coo nl. 
Fax: ( ♦ 31-70) 340-3016 



Authorized officer 



Kyriakakou, G 



Form PCT/ISA.-210 (tetontj sheet) (July I9M) 



BNSDOCID- <WO 9736871 A1 I > 



INTERNATIONAL SEARCH REPORT 



I nternaxionai application No. 

PCT/ IB 97/ 00132 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



Thii International Search Report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 
1. ["Xl Claims Noi.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although clalm(s) 8,12 

1s(are) directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 



Claims Not: 

because they relate to part* of the International Application thai do not comply with the prescribed requirement! to such 
an extent that no meaningful International Search can be carried out, specifically: 



□ 



Claims Nos.: 

because they are dependent daims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, « follows: 



1 . pn Ag ^ required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. - 

2 I"] Al pearehable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3 I I /a only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 1 covers only those claims for which fees were paid, spedficaUy claims Nos.: 



4 I I No required additional search fees were timely paid by the applicant. Consequently, tl 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.; 



Y, this Internauonal Search Report is 

restricted to the invention I - ^ . . 



Remark on Protest The additional search fees were accompanied by the applicant's protest 

| | No protest accompanied the payment of additional search fees. 



Form PCT/lSA/210 (continuation of first sheet (1)) (July 1992) 

i- <WO 9736871 A1 I > 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



[nw..iiaonaj Application No 

PCT/IB 97/00132 



Patent document 


Publication 




Patent family 


Publication 


cited in search report 


date 




member (s) 


date 


WO 9414780 A 


07-07-94 


AU 


5704594 A 


19-07-94 






EP 


0674627 A 


04-10-95 






JP 


8504798 T 


21-05-96 






US 


5459158 A 


17-10-95 




- 


ZA 


9309480 A 


19-06-95 


WO 9511231 A 


27-04-95 


AU 


8081194 A 


08-05-95 






CN 


1137268 A 


04-12-96 






EP 


0724570 A 


07-08-96 






NO 


961403 A 


09-04-96 


WO 9618616 A 


20-06-96 


AU 


4515696 A 


03-07-96 



Fottn PCT/ISA/210 Ipstcnt family *ntutn) (July 1*92) 

BNSDOCID- <WO 9736871 A1 I > 



